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Fimbristijlis, Buthosl])(is, and {hihUjao) <ha of the Tribe Sc lrpeac (Cyper-

aceae) comprise approximately 300 species, primarily of warm temperate,

tropical, and subtropical regions around the world. A clear majority are

plants of full sunlight humid chmale and inch Imbopm'iod soils, though

mam niilho',tah\ ,ue lotiiid on <- mJ\ substi .itt-- h<>\ .lie t v a tul< Iikm I run

those on which Firiibristtjlis succeeds. While the number of endemic species

is considerable there are many .species, particularly of Fimbristylis, that

have become widespread as wetlamh we . !
.-.

, . . their introduction

cither in ship's ballast or with rice into the rice growing areas of the world.

It is difficult, in the case of su -h ul u p< • ie to , ^certain their area

of origin; however, in that ihe older nee cultivating regions ol' the globe

are South Asian, if :.. . e i- mi :•' h ,!hK,:',' that Soutliern Asia is at least

one <f llic areas in uhuh These specie are native How wei Inc < use diei

synonymy is impressive (Svenson. 1957, credited Clarke with stating that

400 synonyms exist for the "dichotoma" complex alone!); it is not unlikely

that a world-wide revision of these three genera would do much lo relieve

a nomenclature already overburdened by those who feel bound to describe

new species of weeds.

The most current treatment of North American Abihk/uardia, BuJboslyJis.

and Fimbristylis is that of Svenson (1957), and it is both adequate and sen-

sible. It was based primarily upon herbarium specimens, hence was probably

intended to be quite consen tiv< 3ucl factoi habitat, vegetative

characteristic md cytology won lot considered niphasi i entially bein

placed upon spikelet and fruil eature hes< i .1 among the most

lebabh' fitoi loi uu i >u pi mi Houexe in« t in i in I flu!

study, a good deal more evidence has come to light, both in regard to more
specimens and additional criteria. The works of Kern (1955 et al.), Koyama
(1961 et al.), and Gordon-Gray (1965) among others are instructive treatises

regarding a new approach to a more < «uni:i el:ei'M< ;>.. i:n< ii ..« il.

My own attack has been based primarily on a field-herbarium study. How-

ever, cytological materials have been gathered from parts of the U. S. A.

and Mexico; also specimens of most of the species have be<



raised from seed in the greenhouse, giving me the opportunity to make
prolonged observations of living plants. This kind of work was commenced
in 19(53 and now, alter five years and many thousands of miles covered in

the field, the compilative stage is reached with but slightly less trepidation

50, there are three major obstacles to a final, definitive, study. Firstly,

species which adds greatly to the problem of resolving their nomenclature.

Secondly, there is the problem of the fineness of Ihe characters that some-
times delimit species within complexes. Thirdly there is the difficulty of

deciding whether these specie's are in three genera, two genera, or actual-

ly make up but one genus. Adding further to the complexity is the fact that

no one section either of Fimbristylis or Bulbostylis is itself confined to

North America; therefore no one part of this particular work could itself

be deemed complete. Hence, my chosen alternative is one of expedience.

It is the purpose of this work hopefully to clarify circumscription of species,

and to leave out most speculation as to problems of generic versus sectional

rank for Bulbostylis and AbUdcjaardia. One is presently confronted with

several nomenclatural alternatives, at a time when much field and experi-

mental evidence yet remains to be gotten. The work of Tanaka (1939 et al.)

is an indication that many Scirpoid genera {Flcochoris, Scirpus, Fimbri-

stylis, liulbostijlis) and some genera of other tribes show a marked de-

parture from the usual angiosportnous mode of microsporogenosis. Koyama's
(I.e.) work has shown the tremendous potential of studies made of floral

and spikelet anatomy and morphology. Ultimately, the above sort of work,

when combined with traditional morphological approaches, will lead to a

better understanding of what constitutes generic characteristics in the

Cypcraceae. Yet while the pilot work is hardly done Ihe family is presently

undergoing what seems to be a lot of nomenclatural upheaval. Perhaps
wholesale combinations ought to be deferred intil such time as the genera
of Cypcraceae are better collected, hence better known at the species level.

My own area of study is very well known compared to many equivalent

areas of Asia or the New World and yet I am obliged in my treatment to

add several new taxa. In other words, who is presently to know which species

actually comprise the limits of cyperaceous genera as presently understood?

Some workers have treated Bulbostylis (a segregate in large part of the

old, now obsolete and highly artificial genus Isolepis R. Br.) and Abildgaar-

dia as sections of Fimbristylis. The former is comprised of tufted, wirey-

Ieaved. eligulate plants, usually ol sandy soils. The orifice of the leaf sheaths
is, in these species, long-han \ Spikelets are. as in Fimbristylis, from soli-

tary to densely cluslered or loosely eymose. Usually the style base persists

as a small, button-like, tubercle, or fits cap-like over an apical projection of

the akene body. All Bulbostylis have trifid, smooth styles and, usually.

3-angled akencs. Abildgaardia is. in the area of this treatment, comprised of

but two species of bulbous-based, eligulate. perennials. The spikelets are



The akenes are slipilate-obovoid. lite surfaces warty; the styles arc trifid

and smooth. Thus it does appear that the differences distinguishing these

species of Fimbristylis exhibit certain of the characteristics mentioned above.

However, generic differences in Cyperaceac arc often few at best. Some
Scirpus and Elcocharis (Ilcleocharis) ha\e .1 perianth, some do not. The

showy white brads of Dichromena are not present in all of its species;

Psilocarya exhibits main chai uctonstics <>l UIujik hospo, a Fuircna species

range from having well developed perianth of two cycles ol segments of

which three are blade,! u om< -\ nin>l< ^ lia\nv. >k pi nanth, and. so forth.

Number of florets per spikelet ranees so widely within the tribe as to further

obscure 1 generic limits as now understood. Carpel number, a character

which often delimit I unilirs if anno perms, ranges from two to three

within many sedge genera.

Therefore my own treatmenl essentially has followed the conservative

nomenclature employed by Svenson, Clarke and Kunth, and for the fol-

1. Many of those uorkt i who nouh nn i e \bildgaardia and Bulbostylis

with Fimbristylis, still recognize the first two categories as sections, hence

ml-.r.->v\|i il-j lii;il '! < comprisf biological units P>oth group al le I i

treated for North America, are therefore recognizable whatever rank they

carry. I treat them still as genera in order to present the least exercises in

nomenclature.

1 II < onsi ;t( nc\ )f In atmc m of \ p< ra< -on p] mt is to tx >u hi md il

a philosophy similar to that back of the merger of Bulbostylis and Abildgaar-

dia is to be followed, so man\ other < em nnation: ouglit to be made just for

North American representatives (i.e. Elcocharis, Dichromena, Kyllinga,

Psilocarya, Websteria,

would appear i

no "generic level" difference might be found to distinguish Eleocharis from

Scirpus. EriopJioruiii from Scirpus. Fimhrisl ijlis from Scirpus, etc., and we

would have a return to something very like the original Linnaean sense of

cyperaceous genera. I do not claim to know how advisable this would be,

but do think that the problem ought 1r be [Vised. I feel that the employment

of what have been called genera as sections of other genera (as is true in

this case) which themselves are on shaky ground

objective, is perhaps premature.
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MORPHOLOGY
Habit. Abildgaardia, RulbostijUs and h'imhri.stylis comprise both annual

and perennial species Porennation does nol seem to be related to latitude;

in other words, some species are not perennial in the southern part of their

range, annual to the north. Material of annual species (i.e. B. barbata, B.

capillaris, F. aulumnalis, F. vuliacca, F. vahlii, F. annv

grown in the greenhouse under faiih unifoini tempera

back toward the end of summer or at the time of fruit

are true annuals. Perennial species (i.e. B. criiatijoha coarctata, B. yun-

coides, F. puberula, F. carolrnmmi /•'. thrrttntlis, F. argillicola, etc.) also

start to die back at about the time most of the fruit is mature and being

shed; however 1 1n e tr< il th< i a inn leveloping overwintering buds

or shoots or both. All species haw*- an erect or ascending culm habit and

leaves which lend to crowd toward the base of the culm.

Routstock. The two species of Ahih'KjaanUa. treated here perennate from

clusters of bulbous-based culms, these developing as lateral offshoots.

Bulbostylis species are strictly caespitose, with fibrous-diffuse root systems.

Some species of Fimbiislylis (e.g. F. pubrnda, F. caroliiiuuia, F. thcrmalis)

are rhizomatous. F caiohmuuu mn\ piodute huge < lones by systems of

slender elongate h illo\ iIu/ouk i ptil>c,idu var j>ul>crula character-

istically produces shoitoi 'tout"! rhizomes which are actualh systems of

coalesced bulbous plant bases. However, in the case of this latter species,

have some effect, for some F. pulwnda may produce crops of slender

rhizomes in addition.



Most species of 1 ,, >n i , r< <> ( nd arise from diffuse fibrous

roots systems; bases of the perennials are often deepset and hard while

those of the annuals arc shallowly set. Perennials hn\e the thickest roots.

Leaves. The leaves of AbiUUyaardia and BulbostyUs are usually arranged

in spiral fashion toward the culm base. The leaves of Fimbristylis may be

distichous (F. autumnalis, F. miliueeo. etc.) o spiralh arranged. The leaf

bases in all three genera are eharaclerislically clasping or actually form a

sheath, the margins of which are quite thin, sometimes scarious. In some
Fimbristylis a ligule of short, appressed. ii|)\vardly directed hairs is present.

Neither Abildgaardiu nor Bulhnsi ylis |)ioduces a comparable structure. The
apex of the leaf sheath in BulbostyUs is fimbriate or long-hairy in all North

American species, this constituting a good generic character. Leaf blades

in all three genera are of an elongate-linear typo; in some species they are

flat while in others they may be very inrolled. \ estiture of foliage may range

from perfectly smooth, to scabrous or quite pubescent. Trichome characters

are often useful in distinguishing species within species complexes.

Scapes. The scapes of AbiUUiaurdia. BulbostyUs and Fimbristylis are

usually rigid, erect or ascending, terete, ungulate or somewhat flattened,

and range 1 from smooth to variously hairy. In such species as /»'. .svimeo. /:

paucijlora, B. funckii. F. eomplanatu. F. autumnalis. the morphology of

the leaves and scape is too similar to escape notice. In these, the longest

involucral bract often appears to be merely an extension of the scape; often

an inflorescence will abort or no spikelets will form, and the scapes appear

Inflorescence. The basic type of inflorescence for all three genera is the

spikelet. This is comprised of several to very many florets arranged in a

spiral to subdistichous fashion on the axis, each subtended by a scale. In

most Fimbristylis and B>ulbostylis. the arrangement of the florets is in a

distinct spiral; in AbiUUyaardia there is a tendency toward a distichous ar-

rangement. Often the lowermost scales of a spikelet are barren, but the

number of barren scales while low in all cases varies between species. The
midribs of the lowermost fertile scales often are excurrent, these in the

spikelet often grading above into scales with the midrib included and below
into the involucral bracts which have prominent, leaflike blades. The spike-

lets themselves may be solitary on the scape (as is the case in F. schoe-

noides. Abildyaardia ovata. or B. pubescens) or arranged in simple or com-
plex umbelliform arrangements of spikelets or cymules of spikelets. In

species which normally have several spikelets, crowding or droughtiness
'"^ ioMili in depauperate individuals which produce solitary spikelets. In

most of the species which have branched inflorescences, the commonest
arrangement is for the primary rays to arise around a central, sessile

spikelet, the whole structure invested in one or more leaf-like involucral

bracts. These primary rays are usually of varying length and may termi-

nate 1 in but a single spikelet, an involucrato cluster of three spikelets with

the central one sessile, or themselves may be compound. The commonest



number of spikelets within individual cymules is three. Great extremes

exist within Fimbrisfijlis and Bulhosiijlis ranging from considerable re-

duction of primary 01 priman md econdan i n to i)roduce a densely

glomerate, or head-like cluster (e.g. B. icarei, B. vesliia, B. stenophylla

F. spathacea) to a lu hh liffu In M\ branch J \ tern (B. ciliatifolia

var. coarctata, B. capillaris, B juncoides (extremes), F. dichotoma, F,

spadicea, F. complanata, etc.).

Sequence of flowering on the platil is as to be expeclecl in e\ mo;

raneoments; 1lie cential .pikelets develop firsi, and there is progn

development" outward dequeue oi lloucim; "% llluii die mikelot is

petal; in each floret the gynoecium reaches anthesis before the androe

spirals of a spike to put foitli ti m im mlncc th« n anthers from these

.same pual will :>- mlcd hid b\ tin unie tli sti m ilu irea h vc

already turned brown; then stigmatic surfaces will protrude from the next

set of spirals above, and so forth. The inflorescence is indeterminate, hence

the total length of an older spikelet will show, from apex to base, a grow-

ing tip, a series of spirals of immature florets, some spirals either putting

out stigmas or anthers, some spirals with fruit in various stages of de-

velopment, and fiualb a basal porti i ol raehis from which the scales and

akenes have fallen In all cases the flowering pattern is for all florets of

one or two (or more) spirals in a given spikelet to put forth anthers or stig-

matic surfaces; it is never the case that both sexes are in anthesis at the

same time in a given spikelet. Usually the entire plant is either receiving

or sending pollen. Hence there appear to be few opportunities for pollen

from one plant to reach stigmatic surface of I lal pi int; out-crossing ap-

Flowers. The flower of AbiUhjaardia, Bulbostylis, and FiuibrisiyUs lacks

ape! .1 I I i horl licellaf nd tiii
i

mil" is itself subtended by a

cale which conceal .ill bid the exserled style lips end anthers. Stamen

number varies somewhat within species, but is within the range of from

one to three, uncommonly four. Annual species tend to have lower numbers,

often only one, while the perennials tend to have three per flower. The

anthers are short or long linear- or oblong, basifixed, and in some species

with the apices of the theeac plus elements oi the c onno< h\ > prolonged into

a narrowed and sterile apex. The two tlieeae on either side of the connective

i single lateral and longi-

tudinal slit. The gynoecium is made u|

carpellate types have, as a rule, trigc

types produce lenticular or columnar fruit. In Fhnbrisi ylis the style is early

'he fruit in all three genera is a trigonous, cylindrical or lenticular

3se sculpturing is usn ilh pec il'i In Bulbo i/lis the style base is

u-sistent at the summit of the akone; in Abihl<iaardia and Fimbri-

deciduous. In Abildguurdia. the surface of the fruit is finely reti-



culatc, the reticulum b m in d< i|» ,, nm hi\ i
miiim tnc to horizontally

oriented rectangular cells and in addition is usually coarsely verrucose;

in liuJhosiijJis tlie pericarp is usually made up of rows of vertical, narrowly

rectangular to almost linear cells, less commonly of isodiamelric cells, the

whole surface either rugose or papillose or both; in Fintbristulis the pericarp

is usually reticulate, the reticule usually made up of horizontally oriented

rectangular cells or of isndiamelrie c< lis, in eilhci ease appearing to be ar-

ranged in vertical rows, and sometimes verrucose as well.

CYTOLOGY
As has been commented on by Tanaka (19119. 1941), the mode of micro-

sporogenesis in Fiiiibnstnlis and lUdhoslijlis is unusual. In my own obser-

vations of this phenomenon, the nucleus of the microspore mother cell

meiotically divides, then divides mitolically in traditional fashion. However,
cytokinesis does not take place. Suttees form in the mother cell wall, but

no complete wall formation occurs. Instead, three of the tetrad of haploid

nuclei retire to one end of the microsporocyte (at this stage the cell outline

is obovoid) and lose both size and distinctness. At the same lime Ihe fourth

nucleus again divides mitolically. Of these two products, one loses size and

joins the other three reduced nuclei. The remaining, or fifth, nucleus is that

which later will give rise to pollen tube and sperm. At the time of the third

division, the wall of the microspore mother cell thickens and internal detail

is gradually lost as the characteristic, pebbled, sculpturing of the exine

takes place (see illustrations of the various stages).

In short, the entire process of microsporogenesis takes place within the

microspore mother cell wall, which itself becomes the covering of the single

pollen grain produced in the process. 1 have observed this in FimbristijUs,

Ahihhiaardia and Hulhost iilis and assume therefore that it is at least a wide-

spread phenomenon in the three genera. I have seen it also in eight species

of Fuirena (F. pumila, F. squarrosa, F. simplex, F. longa, F. scirpoidea,

F. breriseta, F. umlwlluta, and one undetermined species); this will be re-

ported on in a later paper. All of those genera arc members of the Scirpoae.

It is interesting that, in the case of such sedges, microsporogenesis is

somewhat similar to mega.sporogenesis in some other plants.

CHROMOSOMECOUNTSIN ABILDGAARDIA, BULBOSTYLIS,
FIMBRISTYLIS

Several chromosome counts have been made of I imbi istyloid sedges

prior to my own efforts. A cheek of the Chromosome Atlas (Darlington and

Wylie, ed. 2. 1955. plus supplements) reveals the following:

1. Ab;l(hj(uirdia rnoiioslaclnia (equals A. urahi). 2N equals 20 (Sharma and

Bal, 1956).

2. BulbostyUs barbala. N equals 5 (Tanaka. 1939).

3. liulbnstylis capillars var. trijhla. 2N equals 84 (Tanaka, 1937).

I Fimbrisltjlis acstiralis. 2N equals 10 (Sharma and Hal 1950); N equals



5 (Chuang et al, L963).

5. Fimbristylis autmnnalis, N equals 5, 2N equals 10 (Tanaka 1937).

6. Fimbristylis cornplanata, 2N equals 16 (Tanaka, 1939).

7. Fimbristylis comphimitu, N equals 5 (Sharma, 1962).

8. Fimbristylis cymosa, N equals 2S, 2N equals 48 (Skottsberg. 1955).

9. Fimbristylis dichotoma (probably F. /owcn/osu), 2N equals 10 (Sharma

and Bal, 1956).

10. Fimbristylis dichotoma (probably F. tomcnlosa), N equals 5 (Sharma,

1962).

11. Fimbristylis diphylla (probably F. dichotoma), 2N equals 20 (Sharma and

Bal, 1956).

12. Fimbristylis diphylloidi ; (equal I tristachya), 2N equals 10 (Tanaka,

13. Fimbristylis mahivouva. 2N equals 2-1 (Tanaka, 1939).

14. Fimbristylis miliacca, 2N equals 1(1 (Tanaka, 1939).

15. Fimbristylis miliacca, 2N equals 10 (Gadella and Klip., 1964).

16. Fimbristylis miliacca, N equals 5 (Chuang et al. 1963).

17. Fimbristylis (pumptanaidaris. N equals 5 (Dnyansagar and Tiwari, 1956).

18. Fimbristylis scricca, 2N equals 44 (Tanaka, 1939).

19. Fimbristylis. squarrosa, 2N equals 20 (Tanaka, 1939).

20. Fimbristylis siibbispicata. 2N equals 10 (Tanaka. 1939).

My technique foi making ircto-i inniiii mi irs permanenl 1m beei 1h il

described by Beeks (1955), which involves Hover" s Solution. The handling

of root tips was based on the double-staining method of Snow (1963). I have

had some difficulty with the Beeks technique, some material not holding up

more than a few clays and other material being still good after four years.

Chromosome counts are summarized below:

Abildgaardia mexicana (N10); A. ovata (N10); Bulbostylis barbata (N5);

B. pubescens (N5, 10); B. janckii (N10); B. stenophijlla (N15); B. hirta

(N15); B. warei (N15); B. irilobata (N25); B. ciliatifolia var. coarciaia

(N30); B. juncijormis (N30); B. re.s/?b; (N30); B. juncoides (N60); Fhn-

bristylis aatumnalis (N5, 2N10); F. complanta (N5); F. viiliacea (N5);

F. schoenoides (N5); F. iomenlosa (N5); F. perpusilla (N5); F. «afcl«

(N10); F. thermalis (N10); F. spadicea (N10); F. paUidida (N10); F. cas-

fanea (N10); F. argillicola (N10); F. decipiens (N10); F. amzua (N15); F.

dichotoma (N10, 15); F. pnbrndu var. mtenor (N10); F. puberula var.

puberula (N10, 20); F. carofminna (N10, 20, 30); F. spathacca (N24).

A poh pluid series from the 1 ,i e number of ' appeals to be the case in

most ol the North umin.m example ; itu oak exception is F. spathacea,

which appears to have- arisen from another series whose base number

could be either (i or 8.

In F. dichotoma, F. puberula and F carolnuami I\ o oi more chromosome

complements exist within species. In the ease of F. dichotoma, the haploid

number of 10 appears to correlate in most eases with a denser inflorescence,



renee breaks down in Mexico. In the ease

• haploid complement of 10 is far more frc-

carolinkiva, the haploid complement of 30

count of 20 is morphologically intermediate in its external form to individu-

als whose complement is 10. These latter may be rhizomatous forms of V.

pubcrula or actual hybrids between the two species. This remains to bo de-

termined; certainly at this sfa.ue of the study I am at a loss as how to an-

notate such examples.

A list of specimens which serve as vouchers for my work is below:

1. Abibb/aardia meriemw (Palla) Krai. Anther smears: N equals 10.

MEXICO. DISTRITO FEDERAL.: Krai 27694; MEXICO.: Krai 25487.

MICHOACAN.: Krai 25520; Krai 25569; Krai 25580; Krai 27685; Krai

27691.

2. Abildaaardia ovaia (Burm. f.) Krai. Anther smears: N equals 10. MEXI-
CO. CHIAPAS.: Krai 27767. U.S.A. FLORIDA. MONROECO.: Krai

18128.

:?. Bulbostylis barbata (Rottb.) Clarke, anther smears: N equals 5. U.S.A.

GEOROIA. BAKERCO.: Krai 28602; LIBERTY CO.: Krai 1S826. SOUTH
CAROLINA. BAMBERGCO.: Krai 27155.

4. Bulbostylis ciliatijolia (Ell.) Fern. var. coarctata (Ell.) Krai. Anther
smears: N equals 30. U.S.A. FLORIDA. OKALOOSACO.: Krai 27691.

NORTHCAROLINA. BLADEN CO.: Krai 27187.

5. Bidbostylis jwwkii (Steud.) Clarke. Anther smears: N equals 10. MEXI-
CO. JALISCO: Krai 2764:].

(>. Bulbostylis hirla (Thunb.) Svenson. Anther smears: N equals 15. MEXI-
CO. NAYARIT: Krai 27553; Krai 27540.

7. Bulbostylis jiniciformis (IIBK.) Lindm. Anther smears: N equals 30.

MEXICO. OAXACA: Krai 27778. VERACRUZ: Krai 27796.

8. Bulbostylis juvcoides (Vahl.) Kukenth. Anther smears: N equals 60.

MEXICO. NAYARIT: Krai 27560. PUEBLA: Krai 27696. .JALISCO: Krai

27637.

9. Bulbostylis pubescans (Presl.) Svenson. Anther smears; N equals 5.

MEXICO. NAYARIT: Krai 27504; Krai 27509. OAXACA: Krai 27739. N
equals 10. MEXICO. OAXACA: Krai 27738.

10. Bulbostylis stcnopliylla (Ell.) Clarke. Anther smears: N equals 15. U.S.A.

FLORIDA. TAYLOR CO.: Krai 23039; WALTON CO.: Krai 19372.

GEORGIA. LIBERTY CO.: Krai 18828. NORTHCAROLINA. PENDER
CO.: KHAL 22506.

11. Bulbostylis trilobaia Krai. Anther smears: N equals 25 MEXICO. OAX-
ACA: Krai 25329; Krai 27733.

12. Bulbostylis vestita (Kunth) Clarke. Anther smears: N equals 30. MEXI-
CO. OAXACA. Krai 27783.

13. Bulbostylis ward (Torr.) Clarke. Anther smears: N equals 15. U.S.A.

FLORIDA. CLAY CO.- Krai 2": 62; OKALOOSACO.: Krai 17692; Krai



23180; SANTA ROSA CO.: Krai 23174; ST. LUCIE CO.: KRAL 22685;

WAKULLACO.; Krai 2:1021. GEORGIA. BEN HILL CO.: Krai 28751:

BULLOCHCO.: Krai 22378; TATNALL CO.: Krai 22308; WAYNECO.:

Krai 22814; WHEELERCO.: Krai 22335.

14. Fimbristylis annua (All.) R. and S. Anther smears: N equals 15. MEXI-
CO. CHIAPAS: Krai 27753. .JALISCO: Krai 27(516; Krai 27634. OAXACA:
Krai 27741. U.S. A VLABAIV1 SHAWCO.: Krai 12002 GEORGIA.
BULLOCHCO.: Krai 22382; CAMDENCO.: Km] 18630: CHATHAMCO.:

Krai 18943. LOUISIANA. BEAUREGARDPAR.: Krai 20799. PENNSYL-
VANIA. CHESTERCO.: Kray 22601. SOUTHCAROLINA. BERKELEY
CO.: Krai 19149.

15. Fimbristylis arqillicola Krai. Anther smears: X equals 10. MEXICO. DU-

RANGO: Krai 27447. JALISCO: Krai 27631. MICHOACAN: Krai 25509;

Krai 25515; Krai 25521; Krai 27684.

16. Fimbristylis autumnalis (L.) R. and S. Anther smears: N equals 5.

GEORGIA. BAKER CO.: Krai 27068. LOUISIANA. BEAUREGARD
PAR.: Krai 20798. Root tips: 2\ equals 10. MISSISSIPPI. HANCOCKCO.:

e. side Kiln, 5 Jul. 1963, Krai.

17. FnnhristijUs caroliniana {Lam.) Vcn\ Anther smears: N equals 30.

MEXICO. TAMAULIPAS: Krai 25012; Krai 27813. VERACRUZ: Krai

27806; Kral27809. U.S.A. ALABAMA BALDWINCO.: Krai 23145. DELA-
WARE. SUSSEX CO.: Krai 22552. FLORIDA. BAY CO.: Krai 19285;

CHARLOTTECO.: Krai 22920; LEVY CO.: Krai 22944; NASSAUCO.:

Krai 18614; PASCOCO.: Krai 22957; ST.LUCTE CO.: Krai 22868. GEOR-
GIA. GLYNNCO.: Krai 18657. NORTHCAROLINA. DARE CO.: Krai

22531; ONSLOWCO.: Krai 22469. SOUTHCAROLINA. GEORGETOWN
CO.: Krai 19016. HORRYCO.: Krai 19014. TEXAS. KENEDYCO.: Krai

27352. VIRGINIA. ACCOMACCO.: Krai 22558. Root tips: N equals 60.

MISSISSIPPI. HARRISONCO.: Krai 17559. Anther smears: N equals 20.

FLORIDA. BREVARDCO.: Krai 18400; LEE CO.: Krai 18002; OKEE-
CHOBEECO.: Krai 22090, GEORGIA. BAKERCO.: Krai 20490. Anther

smears: N equals 10 (Possible influence of F. puberula here thus plants

perhaps better treated as either F. puberula or hybrid; most of these ex-

amples look like rhizomatous F. puberula var. puberula). FLORIDA.
CHARLOTTECO.: Krai 22920; PASCOCO.: Krai 22963; ST LUCIE CO.:

Krai 18369; Krai 22861.

18. Fimbristylis easlauea (Michx.) VahL Anther smear: N equals 10. U.S.A.

FLORIDA. BREVARDCO.: Krai 18398; GULFCO.: Krai 19291; MARION
CO.: Glen Silver Springs, a Godfreii collection reared in greenhouse;

NASSAUCO.: Krai 18613; VOLUSIA CO.: Krai 18480. GEORGIA. GLYNN
Co.: Krai 18656. MISSISSIPPI. HARRISON CO.: Krai 17560. NORTH
CAROLINA. BRUNSWICKCO.: Krai 1898.5; ONSLOWCO.: Krai 22470;

SOUTHCAROLINA. BEAUFORTCO.: Krai 18896; Krai 22686; GEORGE-
TOWNCO.: Krai 19017. TEXAS. GALVESTONCO.: Krai 20806; JEF-

FERSONCO.: Krai 20*14; MATAGORDACO.: Krai 20108; SAN PA-



TRICO CO.: Krai -n.'i \||;G|\|A. ACCOMACCO.: Krai 22559. Root

tips: 2N equals 20. FLORIDA. BAY CO.: Krai 11768. MISSISSIPPI. HAR-
RISON CO.: Krai 17560.

19. Fimbristiflis complanata (Retz.) Vahl. Anther smears: N equals 5.

MEXICO. JALISCO: Kra! 27587. NAVAR1T: Krai 27561. PUEBLA: Krai

27705. VERACRUZ: Krai 25456.

20. Fimbristijlis dccipicns Krai. Anther smears: N equals 10. U.S.A.

GEORGIA. COFFEE CO.: Krai 22247-48; WAYNECO.: Krai 22710.

LOUISIANA. EAST BATON ROUGEPAR.: Krai 27346; LIVINGSTON
PAR.: Krai 27852; WASHINGTONPAR.: Krai 19381.

21. Fimbristiflis dichotovia (L.) Vahl. Anther smears: N equals 15. FLORIDA.
BREVARDCO.: Krai 18386. GEORGIA. WORTHCO.: Krai 22120. LOU-
ISIANA. BEAUREGARDPAR.: Krai 20801; EAST BATON ROUGE
PAR.: Krai 27845; LIVINGSTON PAR.: Krai 27854. Anther smears: N
equals 10. MEXICO. OAXACA: Krai 27785. VERACRUZ: Krai 27794.

U.S.A. ALABAMA. BALDWIN CO.: Krai 23144. FLORIDA. BAY CO.:

Krai 23202; DUVALCO.: Krai 18594; OSCEOLACO.: Krai 22820; VOLU-
SIA CO.: Krai 18452. GEORGIA. COLQUITT CO.: Krai 22090. LOUISI-

ANA. JEFFERSONDAVIS PAR.: Krai 27832; ST. TAMMANYPAR.:

22. Fimbristijlis miliacea (L.) Vahl. Anther smears: N equals 5. FLORIDA.
LIBERTY CO.: Krai 19320. LOUISIANA. LINCOLN PAR.: Krai 19396;

WASHINGTONPAR.: Krai 19380.

23. Fimbristijlis pallidula Krai. Anther smears: N equals 10. MEXICO.
OAXACA: Krai 25318; Krai 27724. SINALOA: Krai 25681; Krai 27495;

Krai 27500; Krai 27501.

24. Fimbristijlis pcrpusitla Harper. Anther smears: N equals 5 (Godfrey

63204; Krai 15486. from SEMINOLE CO., GEORGIAserve as vouchers

from same locality).

25. Fimbristiflis pubcrula (Miehx.) Vahl var. pubcrula. Anther smears: N
equals 10. ALABAMA. WASHINGTONCO.: Krai 27471. FLORIDA. BAY
CO.: Krai 17770; BREVARDCO.: Krai 18419; ST. LUCIE CO.: Krai

18329; SARASOTACO.: Krai 77.912; TAYLORCO.; Krai 23041; WALTON
CO.: Krai 19374. GEORGIA. BAKER CO.: Krai 20488; Krai 27066; COL-
QUITT CO.: Krai 22089. LOUISIANA. BEAUREGARDPAR.: Krai 20173;

LA SALLE PAR.: Krai 20106; RAPIDES PAR.: Krai 20155; VERNON
PAR.: Krai 16S03. TENNESSEE. COFFEE CO.: Krai 26872. Anther

smears: N equals 20. GEORGIA. COFFEECO.: Krai 27107; EVANSCO.:

Krai 27166.

26. Fimbristijlis pubcrula (Miehx.) Vahl. var. interior (Britton) Krai. Anther

smears: N equals 10. NEBRASKA. DAWSONCO.: Krai 28923; HOWARD
CO.: Krai 28872; KEARNEYCO.: Krai 2S927; SHERMANCO.: Krai

(Retz.



IS593 LEE CO Krai 22929 WAKULLACO Krai W25 WALTONCO

Krai 19365; GEORGIA. CAMDENCO.: Krai 18616; WAYNECO.: Krai

19260. Root tips: 2N equals 10. MISSISSIPPI. HANCOCKCO.: Krai

17569.

28. Fimbristylis spadicca (L.) Vahl. Anther smears: N equals 10. MEXICO.
TAMAULIPAS. Krai 24993: VERACRUZ: Krai 27S05.

29. Fimbristylis spaihacca Roll \nlhei n us N equals 24. FLORIDA.

M'VR^IN CO (fiom greenhouse plant, lmuhii Loin m'c.1 taken from n.

of Stuart, Fla., during winter of 1963).

30. Fimbristylis thermalis S. Watson. Anther smears: N equals 10. MEXICO.

COAHUILA: Krai 25771. U.S.A. CALIFORNIA. INYO CO.: Krai 217S4;

SAN BERNARDINOCO.: Krai 21591.

31. Fimbristylis tomentosa Vahl. Anther smears: N equals 5. ALABAMA.
BALDWIN CO.: Krai 23143. GEORGIA. CHATHAMCO.: Krai 18937;

COLQUITT CO.: Krai 22091; WAYNECO.: Krai 19259. LOUISIANA.

BEAUREGARDPAR.: Krai 20802; LAFAYETTE PAR.: Krai 27838;

LIVINGSTON PAR.: Krai 27853; NATCHITOCHESPAR.: Krai 20692;

LINCOLN PAR.: Krai 19397; WASHINGTONPAR.: Krai 19382. SOUTH
CAROLINA. BERKELEY CO.: Krai 19211. Root tips: 2N equals 10.

MISSISSIPPI. HANCOCKCO.: Krai 17568; STONE CO.: Krai 17402.

32. Fimbristylis vahlii (Lam.) Link. Anther smears: N equals 10. LOUISI-

ANA. CLAIBORNE PAR.: Krai 19131; LINCOLN PAR.: Krai 15910;

UNION PAR.: Krai 23228. TEXAS. WALKERCO.: Krai 29018.

TAXOXOMICTREATMENT
In the treatment winch follows, keys and descriptions are bused on ma-

terial collected from within the area of study, namely North America.

Generic limits are drawn only in the sense of North American species of

these genera. Keys aw based upon healthy, not depauperate, material.

Dimensions of leaM ir< di wn from th full i >aud< longest leaves of a

specimen. Dimensions of spikelets arc drawn only from the scale-bearin.n por-

tion of the spikele! (older spikelets often have a very large portion of rachis

from which the scales have fallen, and this is not included in the measure-

ment). Descriptions of fertile scales are based upon mature scales that sub-

tend well developed a 1

. ones Descriptions of akenes, particularly akene

colours and surfaces, are drawn strictly from ripe akenes.

Species are numbered in a single continuous sequence for all three

KEY TO FIMBRISTYLIS AND ALLIED GENERA
1. Tubei -le >l akeix u uall.\ persistent summit ol leal sheath long-ciliate

trigonous; style three-branched,

its base usually 3-angled; surfaces

lliculatc, often in addition trans-



ranged, or produced outward into paoillne; tufted. I'ililorm-leavod, annuals

or perennials of moist to dry, usually sandy sites . . . Hulbostijlis, p. 73

1. Tubercle of akeue deciduous; summit of leaf sheath short-ciliate or en-

tire; akene trigonous, obovoid, lenticular or columnar; style 2 or 3-

branched, usually long-papillate or fimbriate, flattened or cylindrical, or

3-angled; surfaces of akene reticulate (sometimes very obscurely so),

with the cells usually transverse!) elongate isc;ciiamelrie. sometimes

raised as warts or concave as shallow pits; tufted or rhizomatous, usually

linear-leaved, annuals or perennials of a variety of habilats.

2. Spikelet usually flattened. Hie scales distichous, or subdistichous; base

of style abru])tly thickened, trigonous; akeue obovoid, prominently

stipitale, verrucose with numerous lare.e, smooth. dome-like projections;

I ml uu based cat pito < pen mi 1 in il < l< usu ill\ eithei soli-

tary or several in a single terminal cluster . . . I. Abildgaardia, p. 70

2. Spikelet with scales spirally arranged, usually not keeled; style base

flattened or dii. o * o m inn ui but usuall\ not trigonous;

akene trigonous or lenticular or columnar, reticulate or finely pitted

and sometimes also verrucose. akene base not prominently stipitale:

caes])itose or rhizomatous annuals or perennials, the inflorescences

III. Fimbrislylis, p. 100

I. ABILDGAARDIA Vahl, Enum. 2: 296. 1805.

Perennial, smooth, the culms tufted, usually bulbous-based, spreading,

leafy toward the base. Leaves narrowly linear to filiform, thickened, flat

or involute, eligulate, the sheaths closed save at the summit. Spikelets

ovate, usually somewhat iialfenod and subdistichous, either solitary and
terminal on the scapes or few to several in a dense terminal cluster or

rarely in a simple dichasium of three spikelets, in any case subtended by
a single brad. Fertile scales in two rows or at least subdistichous, keeled,

smoothish, deciduous, (ho lowermost fertile, the uppermost often subtending

only male florets. Florets perfect or unisexual, produced on a short pedicel

rowly oblong, the two thecae at mature \ lunmludmnlK and laterally de-

hiscing. Style three-branched, the unbranched portion smooth, three-angled,

expanded at the base, the style base deciduous from the akene. Akene
stipitale, obscurely trigonous to subglobose, apiculalc, verrucose.

About hi species of New and Old World tropics.

Type species: A. monostachya (A. ovata).

KEY TO NORTHAMERICAN ABILDGAARDIA
1. Spikelets reddish brown om i ines solitan, at the apices of culms, more

can high plateau. usunll\ abundant on heavy soils ol prairies or savannas



per culm, in which case scattered toward the culm tip; p] ints primarilj oi

lower elevations in Mexico, in the southern tip of Florida (on limerock),

and in various hibitats in the Caribbean Islands.

1. ABILDGAARDIA mexicana (Palla) Krai, comb. nov.

Fimbristylis crassipes Boeckl., Linnaea 38: 392. 1874, not F. crassipes

Boeckl., Flora 41: 602. 1858.

Fn,ibiis1i)Iis w >u-a>ui Fall. Oost. Bot. Zeit. 58: 390-391. 1908.

Tufted perennial, the culms bulbous-based, usually spreading in a rosette

fashion, and up to 4 dm. long, the outer leaves of a culm usually scape-like.

Leaves usually half the length of the culms, the blades linear-filiform, sel-

dom wider than 1 mm., smooth, flat, very firm, thickened, often somewhat

involute, the backs prominently ribbed and with two ribs making a

thickened-cartila.mn. rid margin sheaths bioad, thick, clasp-

ing, pale tan to dark brown, sharply converging into the blade. Scape slen-

der, about the width of the leaf blades, many-ribbed, subterete, smooth.

Longest bract of the inflorescence shorter than the inflorescence, the margin

of the blade similar to the leaves. Spikelets lance-ovoid, acute, ca. 1.0-1.5

cm. long, with few fertile scales, quite Hat when young", rarely solitary, more

usually in terminal clusters of from 2 to 5, at maturiU quite thickened by

the mature fruit. Fertile scales ovate, acute, smooth, subentire, a rich red-

dish-brown, eurvaie keeled, subscarious save for a prominent greenish or

tan midrib, this excurrent as a short, sometimes slightly rcflexed mucro.

Stamens 2 or 3, the anthers 2.0-2.3 mm. long. Style 3-branched, smooth,

trigonous at the base. Akenes 2-3 mm. long, stipitate-obovoid, the apex

apiculate or truncate, the surface pale brown to white, pebbled.

Moist to wet heavy dark clay earths of the grasslands of the Mexican

high plateau in the states of Aguascalientes, Durango, Guanajuato, Guerrero,

Distrito Federal, Jalisco, Mexico, Michoacan, Pucbla, Qucretaro, San Luis,

Potosi, and Zacatecas.

Type locality: "Mexique . . . Santa Barbara pros Puebla, 25 Jun 1909, G.

Nicolas." Isotype at NY examined.

A. mexicana is very similar to .1. orata, differing from it only by its

harshei i
> it ma. an the duiUt Ion <1 u ->! il el i and th< I -nd< i

for the spikelets to form terminal elusions (A. ovata has straw coloured

spikelets which an < ith< i sola in o< U * and epai u •
1 along the axis, or

rarely in terminal eymules of three, with the laterals pedicellate).

In Mexico, the only country in which both species occur. A. mexicana is

found in one of the most beautiful regions of the world, tin- moist, cool grass-

lands of the Mexican high plateau, where its reddish-brown spikelets form

part of a harmonious tapestry of grass, sedge, sunflower, Eryngium, Cuphea

and Lobelia Ileaw ra/m in con qnont ciosion ha\ niu h edtu d I

numbers. A. ovata on the other hand appears to occupy only the lower ele-

vations in Mexico and so far as I now know there are no instances of the two



2. ALIFDOAALDIA ovata (P.urm. f.) Krai. comb. nov.

Carez ovata Burm. f., Fl. Ind. 194. 1768.

Cyperus monostachyos L.. Mant. 180. 1771.

Abildaaardia monostacliya (L.) Valil, Fnum. 2: 296. 1805.

FimhristyUs monostacliya (L.) Hassk., PI. Jav. Rar. 61. 1848.

7n7m movostachya (L.) (). Kuntye, Rev. (Jon. PI. 2: 751. 1891.

FimhristyUs ovata (Burm. f.) Kern. Blumea 15: 126. 1967.

Solitary or tufted, bulbous-based, perennial to 7 dm. tall (usually much
lower and with culms often spreading n tradiate fashion), the outer leaves

often scale like. Leaves usually about. 1/2 the length of well developed
scapes, the blades seldom wider than 1 mm., linear-filiform, smooth, flat

very firm, often slightly involute, the backs prominently ribbed am
two ribs making an iucrassate mar-in; -dienih bronil. sometimes thick, clasp-

ing, pale tan or brown, tapering abruptly to the blade. Scape slender (abom
the width of the leaves), many-ribbed, subtcrete. smooth. Lowest bract o:

the inflorescence with shorf sheath and blade, its blade margin often short-

ciliate or scabrid, always shorter than the inflorescence. Spikelets lance

ovoid, acute, ca. 1.0-1.5 cm. long, quite flat when young, as a rule solitarj

at the tip of the scapes (rarely in a simple cyme of 3 spikelets) or 2 spike-

lets rather well separated toward the scape tip. Fertile scales ovate, acute,

smooth, subentire, usually pale yellow-green or stramineous, curvate-keelcd.

subscarious save for a prominent greenish or darker coloured midrib
nerves, this exeurrent as a short cusp. Stamens 1-3, the anthers 3-4 mm.
long. Style 3-branched, smooth, trigonous at the base. Akenes stipitate-

obovoid, ca. 2.5 to nearly 3.0 mm. long, sometimes obscurely trigonoi

more usually subglobose above the stipe, the whole surface pebbly.

Savannas, primarily over calcareous rock, both Old and New World
tropics. In North America found in southern Florida, the Caribbean Islands,

and the coastal p'ain or lower mountain slopes of Mexico.

Type locality: Java (see Kern, I.e.).

This species interestingly combines a vast georgaphie range with a re-

markably uniform morphology. In the United States (Florida) and Mexico
it grows in humid savanna, and forms large tufts of bulbous-based plants.

The flavescent spikelets are often solitary on the scapes, but may be in twos

these are arranged in a lineal fashion; rarely the system is a simple
dichotomy of three spikelets, the central sessile. Fruit appears to develop
only from the lower florets of a spike, and this might constitute a generic

difference.

In Florida A. ovata appears confined to highly calcareous substrates,

particularly to solution pockets in the Miami Oolite of the southern tip of

the peninsula and of the keys. Interestingly enough, the only outlying locality



for the species in the U. S.

7890) where it is occasional

stone formation.

A. oval a forms a spot ms pan "ill. i ". 'icwi. a plant confined

.grasslands of the Mexican high plateau. In fruit, habit and foliage
'

appear to be almost identical. However, the spikelets i

reddish, not flavescent, and are borne in clusters at the tip of the scape. Tnc

haploid chromosome complement of both species is 10.

II. BULBOSTYLIS, Kunth, Enura. PI. 2: 205. 1837. (Sub Isolepis, R. Br,

1810.)

Noiueu coiiscrvandum.

Neither Btdbostylis Steven, 1817, nor DC. 1836, nom. rejic.

Stenophyllus Raf., Ncog. 4: 1825.

Oncost ulis Mart.; Nees in Mart., Fl. Bras. 2
1

: 80. 1842.

Perennial or annual, the culms sohlars hul usualh in tufts, rigid or lax,

usually wiry Leaves filiform to narrowh Iiik u \
cending t< recurved.

usually basal, usually scabrid. often pubescent, the sheaths long-ciliate or

fimbriate apicallj '•
liki lets 1 tnceolate, oblong or ovoid in outline, terete to

sometimes flattened or angled, solitary at the scape tips or in simple or

compoun uinbelliforn < terns involving pedunculate pikelets oi pedun

culate cymules of spikelets, or in dense, head-lik< clusters, the whole in

florescence usually subtended b> one oi more leaf-like mvolucral bracts.

Fertile scales glabrous or pubescent, aibclistichous to more often spirally

arranged, deciduous, all but the lowest (sometimes even the lowest) fertile.

Florets perfect; perianth absent (the flower usually produced on a short

pedicel point). Stamens one to three, the anthers oblong, basifixed, the two

the< u at ni limb loiiLMludninm mil lateral^ dehi i ng in some species

IIk .iu« h pi-i, I be\ond the anthers into a subulate tip.

Style 3-branched, the unbranched portion smooth, terete or three angled,

the style branched papillate, the style base usually persisting on the akene.

Akene trigonous, rarely plano-convex, often the akene face nearest the

spikelet axis broader than the other two, subequal faces; surface of akene

smoothish, cancellate or transversely rugose, usually made up of vertically

oriented, broadly or narrowly rectangular cells, (rarely almost isodiamctric

cells), these either concave or produced outward into papillae.

perate or tropical regions of the world.

Type species: B. capillaris (L.) C. B. Clarke (by Code designation).

KEY TO BULBOSTYLIS OF NORTHAMERICA3

1. The plant with a stout, woody base, this invested by a stubble of old

sheaths and old leaf bases (often the whole strueluic up to 1 or -i < m.

thick, usually blackened by fire); mature spikelets solitary at the culm

lips ca 1(in long pah (bundant in burned )vei ra lands savannas



pinelands of Cuba, Mexk

. The plant not as above.

2. Spikelets sessile, clustered in tight or open systems of fascicles or
glomerules, or terminal and subeapitato. or paired and conjugate at
culm tips, neither solitary nor in umbelliform cymes.
3. (lusters of spikelels two to several per scape: Caribbean Islands,

Mexico, and southward.

4. Culms and roliage finely and copiously pubescent, texturnlly rough:
scales of the spikelels uniformly puberulent; akene stramineous to
dark brown, very delicately transversely rugose, the ridges com-
prised of vertically oriented cells; plants forming large, recurved-
I(

' av ^ d
-

Ulft «- 4. 7?. vest it a (Kunth) Clarke.
4. Culms and foliage smooth: scales of spikelels not uniformly pub-

erulent, often glabrous: ripe akene brown, white or waxy-gray,
either with fine, honeycomb reticulation or pebbled with fine papil-

lae, but definitely not rugose; plants in smaller tufts, usually taller,

the culm bases often thickened, the sheaths a lustrous brown or
cinnamon, the leaf blades usually ascending.

5. B. junciformis (H.B.K.) lindm.
3. Clusters of spikelets solitary at scape tips.

5. The plants coarse, tall (usually not less than 2 dm.), tufted peren-
nial.

(i. Surfaces of akenes transversely rugose or smooth.

7. Spikelets ovate, somewhat flattened, in dense, terminal, in-

volueratc clusters, the lower margins of the involucral bracts
fimbiate-pectinate. Hie akenes prominenlh .Mobed, pale: plants
of sandhills of the Coastal Plain of the southeastern U.S.A.

6. B. warei (Torr.) Clarke.

7. Spikelets elongate usually linear-lanceolate or oblong in out-

line; margins of bracts not fimbriate; akenes not prominently
."Mobed. spec ies from soulli of the U.S.A.

8. Surfaces of leaves and scapes pubescent with spreading
hairs - 4. B. vesWa (Kunth) Clarke.

8. Surfaces of leaves and scapes not as above.

9. Apex of scales of spikelet usually rounded or obtuse, some-
times acute, Hie scale margins poctiiiale-lacorate or fim-
briate; akene dark brown or blackish, appearing smooth
and lustrous: spikelets often crowded at plant base as well

as being on culm tips; culm seemingly continuous with the
primary bract of inflorescence hence inflorescence appear-
ing lateral; plants of beaches of Bahamas, Cuba, His-

Paniola 7. B. jloccosa (Griseb.) Clarke.
9. Apex of seal



crowded at plant base and inflorescence not appearinj

lateral; Caribbean Mauds ui Ii'ui! Li""d(. 1 lend 'toup

Mexico.

10. Culm bases usually bulbous-thickened; akenc brownish

or stramineoii pikelets )ften proliferous; Caribbean

Islands. 8. B. subaphylla Clarke.

10. Culm bases coarse, but not bulbous- thickened; akones

"it. ism sitil.elei.s i'. i proh'oious: Rcvillagigedo Islands,

9. B. nesiotica (Johnston) Fcrnald.

fk Sui'faees of akenes papillate or finch reticulate, the cells wideh

rectangular or isodiametric.

;). B. jum-ifonnis (H.B.K.) Lhuitn,

5. The plants finer, lower (usually well under 2 dm. tall); setaceous-

leaved annuals or perennials.

I Spi . I I- ii ii ills mi mt i:>u ni an nnoliu i if ub 'api ate : li

ters; plants of the Coastal Plain of the southeastern United

States (no. 11 also in Pinar del Rio, Cuba).

12. Akene usually not much longer than ().:"> mm., the surface

finely reticulate, not transversely rugose; scales of the spiko-

let usually reddish-brown Lustrou; smoothish; involucral

bracts either shorter than the inflorescence, or only one longer.

B. barbaia (Rottb.) Clarke.

12. Akene ca. 1 mm. long, the surface transversely rugose; scales

of the spikelets usually greenish or dull pale brown, puberu-

lent; several of the involucral bracts of a cluster exceeding

Ih , hi "i m i i\ times its length.

11. B. stenophylla (Ell.) Clarke.

11. Spikelets fewer (2 or 3, rarely 5) to a cluster; low plant:. af li..-

Caribbean and the Rcvillagigedo Islands.

i Seal .li pikelet iramincous or yellowish-green, gla-

brous; akene definitely 3-lobed, stipitate. the apex retusc; in-

florescence appearing lateral; Caribbean.

12. B. setacca (Griseb.) Svenson.

13. Scales of the spikeleti reddish-browi puberulent; akenc in-

eonspieousb trigonous oi oven plano-convex broadly obovoid,

the apex not retu i

1

. > pp rin mal; Revillagige-

do Islands. 13. B. sepiacea Krai.

2. Spikelets solitan at culm tips and/or clustered at plant base or if two

or more per cluster at least some pedicelled in some sort of open ar-

rangement.

14. Spikelets solitary at culm tips and/or clustered, at plant ba.se.

15. Mature akene smooth, dark brown or blackish; robust plant with

cylindrical spikelets.

7. B. Iloccosa (Griseb.) Clarke.



15. Mature akene pale. gray or brown, cither caneellnle or rugose:

II). Akene with fine, longitudinal lines of verticalh oriented, shal-

low eaneellae or cells; Curacao and Haiti.

14. B. curatmavica (Britt.) Kuekenth. & Ekman.
10. Akene not as above, eharar enstie;ill,\ transversely rugose.

17. Spikelet laneeolate, acuminate, in outline.

18. Longest involueral bract appearing as an extension of the

culm, barren, usually much longer than the spikelet, the

spikelet thus appearing lateral: body of fertile scale stra-

mineous or greenish save for darken- coloured, often eas-

taneous, midrib; slender lax plants: basal spikelcts lacking:

Caribbean.

15. 7?. pauciflora (Liebm.) Clarke.

18. Longest involueral bract usually not appearing as an ex-

tension or the culm, often fertile; body of the fertile scale

reddish; plants more compact, usually much lower, and

with basal spikelcts as well as terminal, the akenes of the

basal spikelcts much larger; southwestern U. S. A., Mexico,

and southward through Central America into South America.

16. B. funckii (Steud.) Clarke.

17. Spikelet ovate or oblong in outline, not acuainate.

19. Most of the spikelcts oroduced basally. hence much ex-

ceeded by leaves; very low annuals of the mountains of

northern Mexico.

17. B. schaffneri (Boeck.) Clarke.

19. Most of the spikelcts produce;! at the tips of elongate culms,

20. Fertile scales stramineous or pale brown; plants peren-

nial, smoothish or at most with scabrous scape and leaf

ridges 12. B. setacca (Griseb.) Svcnson.

20. Fertile scales brownish or reddish-brown; plants annual,

pubescent.

21. Bract subtending, spikelet longer than spikelet; fertile

scales prominently keeled.

22. Mature spikelet usually ea. 1 cm. long; akene usuuih

between 1.5 and 2.0 mm. long: plant 1 dm. tall or taller.

22. Mature spikelet no longer than 0.7 cm.: akene not

longer than 1.2 mm.; plants less than 1 dm. tall.

19. B. arcuaia Krai.

21. Bract subtending spikelet shorter than spikelet; fertile

scales not prominently keeled.

20. B. pubescens (Presl.) Svcnson.



.4. Spikelets 2 to mam ;n the culm tips, usually in unbellate cymes or

paniculate cymes, at. least some solitary on peduncles or distant

along the scape toward the tip.

23. Robust, tufted, the culm bases often bulbous, the scapes rigid

usually 1 mm. thick, subterete, the spikelets linear, in small,

spreading, turbinaU . in v> nmP-. in healthy material ca. 1 cm.

long, the scales scarcely keeled. Caribbean.

8. B. subaphylla Clarke.

23. More slender, or at least culm bases not bulbous, the • likeli

ovoid or lanceolate-acuminate in outline, or, if linear, much less

than 1 cm. long; fertile scales keeled, usually curvate.

24. Spikelets and scales of spikelets lanceolate-acuminate: spike-

lets with very few florets, usually 2 or 3 fertile, 2 or 3 distant:

!>•;" •.lender, ungulate scape.

15. B. paucijlora (Liebm.) Clarke.

24. Spikelets and scales of spikelets ovate: spikelets with several

florets.

25. Leaves and scapes noticoabh spreading pubescent or puberu-

lent.

26. Akene prominent^ 3-lobed stipitate, coarsely transversely

lobes carinate and the surfaces of these ridges

27. Akene not longer than 1.2 mm.: plants less than 1 dm.

tall. 19. B. arcuata Krai.

27. Akene between 1.5 and 2.0 long; plants 1 dm. tall or

taller. 18. B. trilobata Krai.

20. Akene trigonous, bid not pronnnenth 3-lobed or stipitate, the

surface transversely rugose and/or papillate.

28. Tubercle early deciduous; ripe akene brownish, its sur-

face transversely rugose, the cells vertically oriented,

finely-lined appearance; plants annual..

21. B. hirta (Thunb.) Svenson.

28. Tubercle persistent: ripe akene grayish or brawn, its

sui fa transversely rugose bat col) ) u . )!•()] lin ml

often raised as p i nil • plan perennial.

22. B. iuncoides (Vahl) Kuekenth.

25. Scapes and leave- ejabrom >r al most eabrid alone ridge

29. Ripe akenes gray or dark greenish-brown, waxy, papillose,

30. Plants of the Coastal Plain of the southeastern U.S.A. and

local in Cuba.

31. Low annual, [he inflorescence i simple to rarely com-

pound umbel ol feu 1 m< e <>\oid p 1 eh ts longest bract



or inflorescence seldom exceeding inflorescence : edges of

loaves usually hispidulous.

23. B. cilialifolia (Ell.) Fern, var. ciliatijolia.

31. Tall perennial (usually of longleaf pine sandhills), the

spikelets and cnninietih compound longest lw;u-l <;;" 1,1

iloreseeiiee commonh longer than inflorescence; edges
of leaves usually d:stincth Inbci culate-scabrid.

23. B. ciliatijolia (Ell.) Fern, var. co-

arctata (Ell.) Krai.

30. Plants primarily montane, of the southwestern United
States, Caribbean. Mexico and southward into Sou 1 1 1 Amen

22. B. juncoidcs (Vahl) Kuekenth.
29. Ripe akenes brownish or stramineous, papillose or rugose

or both.

32. Akene prominently transversely rugose, the cells in trans-

verse, undulating rows of vertical, narrowly rectangular.

33. Akene stipitato -obo\ oul often ,! lobed 1 .1-2.0 mm. long;

perennial of Caribbean.

12. B. setacea (Griseb.) Svenson.
33. Akene not prominently stipitate, ca. 1 mm. long; slender

annual of various provinces in the U.S.A., less frequent-

ly in Mexico and Central America.

24. B. capillaris (L.) Clarke.

32. Akene papillate, the papillae either evenly distributed or

in fine, undulating, transverse lines.

34. Inflorescence open, in dense or open umbellate systems.

35. Akene 1.0-1.5 mm. Ion-, spikelets reddish-brown to

castaneous; plants perennial.

22. B. juncoidcs (Vahl) Kuekenth.
35. Akene ca. 0.5 mm. long; spikelets pale brown; plants

annual or short-lived perennials: papillae uniform over
akene surface giving it a definite pebbled lexture.

25. B. lenuijolia (Rudge) Macbr.
4. inflorescence dense, turbinate to subcapitate the spike-

lets linear or lance-ovoid in a contracted system of fas-

cicles of sessile or short-stalked spikelets mixed with
short stalked eymules; longest involucral bract exceeding
the inflorescence: surface of akene finely transcerscly

rugose. the ridges made up of rows of glistening oblong,

vertical papillae; perennial of savannas. Martinique and

20. B. aiUilhma (Britton) Fernald.
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3. BULBOSTYLIS PARADOXA(Spreng.) Lindm., Bih, Sv. Vet.- Akad. Handl.

26 Afd. 3 No. 9: 17, 1900.

Schoenus spadiceus H.B.K., Nov. Gen. and Sp. 1: 227. 1816. Not S. spadi-

ecus Vahl. 1805.

Schoenus paradoxus Spreng., Syst. 1: 190. 1825.

Isolepis panuhKia (Spreng.) Kunth, Enum. PI. 2: 206. 1837.

Rhynchospora perrigida Boeck., Allg. Bot. Zeitschr. 2: 93. 1896.

Stenophyllus paradoxus (Spreng.) Standley, Contr. U. S. Nat. Herb. 18:

88. 1916.

Bulbostylis spadicea (H.B.K.) Kuekenth., Repert, Sp. Nov. 23: 197. 1926.

Perennial from a stout, sparingly branched caudex. this covered by a per-

sistent stubble of old chaffy (or burned) leaf bases and up to 4 cm. thick,

and producing thickened, fibrou tout' Ihese ( [oak •] in a dense mycorrhizal

mat. Leaves often as long as the .scapes, recurved, produced in large tufts

from the apex of the caudex. the blades filiform, less than 0,5 mm. broad.

thickened, flat to very involute, often semicircular in cross section, the backs

rounded and inconspicuously nerved, sometimes with a scattering of an-

trorse, stout trichomes, the margin rounded or sharp, the upper surface

with a deep, median, groove, this smooth or lined with stout-based, upward-
pointing trichomes. Sheaths short, dark-brown, grooved, quite thick, with

broad, cinnamon-brown, scarious margins, these densely long-fimbriate.

Scapes rigid, erect much Ihiekei than die leaf blades, smooth angulate,

sometimes flexuou on pieunu h t id <l ml -roo\ I hn >cl th< I.

sometimes slightly flattened distally, Spikelets ellipsoidal or obovate, ca.

1 mm. long, solitary at the culm tips; lowest bracts of the spikelet long-at-

tenuate, the tips aristate, equalling oi slighly exceediiig the spikelet. Fertile

scales lanceolate, pale brown or stramineous or pale reddish-brown, the

niargn tpiou h fringed with Ion: mi p J trie! mi - the midrib con-

spicuously raised, mcem.sh long excurrant as an ittenuate mucro. Sta-

mens 3, anthers apiculate, 3.0-3.5 mm. long. Akene broadly trigonous-obo-

void or short-pyriform, brown, ca. 1.5 mm. long, the angles rounded, smooth
and paler, the flat to slightly convex, transversely rugulosc. Tubercle de-

pressed globose.

Sanch savannas md pmel mcl Cub. Mexico (Oaxaca) Panama, and
northern South Amrrir.'i

Type locality: Caracas, Venezuela. Type not seen.

This species is very definitely a part of fire disclimax associations. Every
ing specimen 1 have examined shows a basal stubble of charred leaf

nts Notes h\ dlectoi indicati that flowerin i in« e 1 b.\ burning

Some of the stubble-covered caudices of tins species are several centimeters

length, while the lc: i ... . m i>.<i-lmu ol the crown is relatively short. This

an indication that the plants must attain considerable age.

BULBOSTYLIS VEST1TA (Kunth) Clarke in Urban. Symb. Ant. 2: 87.



lsnlcpis rcstiia Kimth Kiunn. PI. 2: 210. 1837.

Oncostylis vestita (Kunth) Noes in Mart. Fl. Bras. 2': 88. 1842.

Oncostylis Inspida Liebm. Vidousk. Selsk. Skr. V. 2: 240. 1851.

Sen i;iis hirlits Criseb. Cat. PI. Cub. 241. 18(i(i.

Scirpus rcstitus (kunth) Ueichenb. ex Boeck.. Linnaea 30: 753. 1870.

Fnnhristylis rcslita (Kunlii) llemsl., Biol. Centr. Am. Bot . 3: 460. 1885.

Strmtphiillus rrstilus (Kunth) Britton. Bull. Torrey Club 43: 440. 1919.

Bulbostylis langsrioij junta Clarke in Urban, Symb. Ant. 2: 89. 1900. pro

Perennial, in dense tufts, to 5 dm. (but usually smaller), the foliage and

- ,|,' I in sin rtls oi did le ll b ises I

twisted, thickened, flat or somewh;

nently raised ribs and with two m<

margin: leaf sheaths hirsute with broad, senrious. bale-brown or cinnamon

coloured margins, these sparsely fimbriate apically with pale, crisped hairs.

Scapes rigid, angulate, wider than leaf blades, prominently ridged and

grooved, the ridges spreading-hh sute. Spikes lance-ovoid, few-flowered, ca.

4-5 mm. long, subsessile m a solitary, subeapitate. bracteate cluster or in

a simply branched system of lew-spikeleted lurbmnlr clusters, one sessile

to filiform, the longest ol'ien ovenopping the cluster. Fertile scales ovate-

lanceolate to ovate, acuminate or acute, curvate-keeled, reddish-brown,

hirtellous, the midrib paler or greenish and at least on the lower scales

prominently excurrent as a long, ol'ien somewhat lolloxcd inucro. Stamens 3,

anthers apiculate, ca. 1. mm. long. Akenes trigonous-obovoid, ca. 1 mm.
long, stramineous to pale brown or gray brown, the angles rounded and

often paler, the interlaces uiirlx transversely rugose and convex, of tiny,

vertically oriented, often dark isodiametric or oblong, papillae. Tubercle

depressed-conic or depressed globose.

Sandy savannas, fields, roadsides or clearings in oak-pine forest, Cuba,

Puerto Rico, Haiti, Mexico (states of Oaxaca. Jalisco, Michoacan, Nayarit,

Chiapas, Veracruz). British Honduras and in South America.

Type locality: Surinam. Type not seen by writer.

A clearly marked species because of its densely tufted, very hirsute

foliage, its inflorescence of tight clusters of small reddish spikelets, and its

finely papillate akenes. Often found mixed with 11 jitncijonnis, but easily

distinguished even in the vegetative condition by its denser tufts of hairy

5. BULBOSTYLIS .1 UNC1FOKM1S(H.B.K.) Lindm., Bih. Sv. Vct.-Akad.

Handl. 26 Afd. 3 No. 9: 19. 1900.

Isolcpis juncijormis H.B.K., Nov. Gen. and Sp. 1: 222. 1816.

Scirpus juncijormis (H.B.K.) Poir., in Lam., Eneyc. Suppl 5: 105. 1817.

Scirpus humboldtii Spreng., Syst. 1: 1825.



Oncostylis junciformis var. humboldliana Noes in Mail., Fl. Bras. 2 1
:

86. 1842.

Bulbostylis papulosa Kimkemth.. Import. Sp. Nov. 23: 198. 1926.

Fimbristylis papulosa (Kuekenth.) Alain, Bull. Torrey Club. 92: 290. 1965.

Perennial, the culms solitary or in small tufts, to 5 dm. tall, the culm

bases often bulbous-thickened Leave smooth about 1/2 the length of the

mature scapes, the blades linear, flattened or somewhat involute, thickened,

sometimes 1 mm oi slight] mon , ond. Hi >acks prominently 5

nerved, two nerves comprising the cartilaginous-thickened, antrorsely

scabrid margin: sheaiir- !:rin\ni,ii or cinnamon, hard, but with a broad,

subscanous margin tins with Ion pal. fimbricae api alh l ipes rigid

ascending, about the width oi ilie h"i I kmv , li;'iii\ wider, angulate,

prominently ridged-and-grooved smooth. Spikelets lance-ovoid, acute, ca.

3-5 mm. long either subsessile in dense subcapitate, involucral clusters or

in a dense ascending fan-like system made up of several primary rays ter-

minating in small glomerules, the whole inflorescence much longer than

broad longest brad rvertopping the inflorescence 1 in the head-like type,

but overtopped by the inflorescence in the elongate type. Fertile scales

lance-ovate, curvat keeled fev to; oik let dark hue lal brown h ma
hogany, smooth to papillose-puberulenl acute, the midrib conspicuous, pale

brown to greenish, excurrent as a short, erect or slightly recurved mucro.

Stamens 3, anthers ca. 1 mm lorn ipu nl.u< d,en< nan uh 'o bonelh

obovate, or oblong, obscurely trigonous. 0.8-1
'

J arm. long, yellowish, brown-

ish or gray, the surfaces honeycomb- -reticulate oi papillate, (imparting a

finely 'pebbled" look.) Tubercle 1 persistant, comptvssod globose.

Savannas, open wood- and pmekmds usualh on sandy soil, Cuba, Haiti,

Santo Domingo Jamaica Mexico (Oaxaca Chiapas \ macruz, Tamaulipas,

Jalisco), British Honduras. Panama and South America.

T\p ik iln o theastern euezuela fype not seem by this writer.

I< ruination n i eri< ol pe'cimen idenitifmd \ n u i l\ as Bulbostylis

and as B. papulosa repeals coiraderablc mtorgradation of char-

that are supposed to distinguish the two (i.e. akene length, relative

papillosity of akene, indument of spikelets. inflorescence character, etc.).

Therefore I have treated the' entire range 1 of forms as B. junciformis, the

earliest available name for the complex. My illustration is of a plant., from

a savanna in the Isthmus of 'IVhuanU'pec near the city of Coatzacoalcos,

Veracruz, Mexico (No. 27796). On the low, rolling hills of this region, the

whole spectrum of inflorescence and akene 1 charaetea-istics is to be found.

Bulbostylis rcsliia. Bulbostylis taiuijoUa. Bulbostylis pubrscens.

6. BULBOSTYLIS WAREI (Torr.) Clarke, Kew Bull. Add. Ser. 8: 26. 1908.

hole pis ivarei Torr., Ann. Lye. N.Y. 3: 354. 1836.

Stenophyllus warei (Torr.) Britton, Bull. Torrey Club 21: 30. 1894.

Perennial, in dense tufts, to 5 dm. tall. Leaves 1/4 to 1/2 the length of the-



volute, thick, prominently 5-ribbed, smooth or rarely distantly and antrorsely

scabrid along the l)lade margin, the sheaths brownish or reddish-brown,

smooth or scabi id u H m< i\ < ,mi i l > id m< i n n i tin

long-fimbriate apieally. Scapes slifl'L spreading or ascending, angulate,

noticeably wider than the leaf blades, prominently ridded and grooved,

smooth. Spikelets ovate, acute, 4-5 mm. long, somewhat flattened, in a

dense, headlike, terminal, tin . .1
1

<• m\ olucrate cluster.

Longest bracts of the involucre with linear-filiform blades, usually exceed-

ing the inflorescence abrupth b oat nin toward the base where the margin

is broad and prominently limbriate-pectinate. Fertile scale ovate, acute,

eiliate, .somewhat keeled and with several nerves, pale brown to reddish-

brown, smooth or minutely puberulenr, the midrib greenish, included or

slightly excurrent as a short macro. Stamens :!. the anthers apiculate, ca.

15 mm. long \kei bi y ti lo ibo oil 1 gh more than 1 mm.
broad, white or yellowish, usually 3-lobed, each lobe carinate and biconvex,

the apex of the akene refuse, the interfaces coarsely and transversely

rugose. Tubercle small, conic, sin-passed by the projecting lobes of the

Sandhills and dry sandy clearings in pine barrens, eastern North Caro-

lina south to southern Florida and west along the const to i
,s< aiiom Cnunh

Florida.

Type locality: Tampa Bay, West Florida, N. A. Ware.

This species abounds in the longleaf pine lmke\ oak sandhills and sand

pine scrub of Florida, often in association with />\ ciliatijolia var. coarctata.

It is a weed on disturbed ground within the abovcmentioned vegetational

types, but does not seem to invade other types of sandy areas, particularly

roadsides, as do other Biilhostijlis such as />' harhala. II. slciinplnflhi. I',

rapillahs, and II ciliatijolia var. ciliatijolia. It is a well marked species and

the most robust of the U. S. species.

7. BULBOSTYLIS FLOCCOSA(Griscb.) Clarke in Urban, Symb. Ant. 2: 86.

1900.

Scirpus floccosus Griseb., Cat. PI. Cub. 241. 1866.

Siaiuplnillus tcilsoiii Britton. Torreya 13: 215. 1913.

lUtlbosliilis hai!icn:<is knekonlli.. Wopert. Sp. Nov. 23: 199. 1926.

Kulbost i)lis icilsoni (tuition) Kuokonlh.: Urban, Ark. Rot. 22A; 7. 1929.

Fimbristulis floccosa (Griseb.) Alain, Bull. Torrey Club 92: 290. 1965.

Perennial, tufted, 1-2 (-3) dm. tall, with hard culm bases often sheathed in

persistent old leaf bases. Longer leaves 1/2 as long to nearly as long as the

culms, the blades narrowly linear, spn 1
•,

, 1 low 1.

two lateral in a slightly flattened blade or the blade sublet etc. the surface-.

smooth save for very short hairs in the aim >i - ia>- between the ribs.

Sheaths somewhat elongate, firm, a rich reddish brown, smooth save for a

prominently ciliate-fimbriate, apex. Scapes stiff, subterete, with usually

several broad, low ribs, smooth save for copious, very short hairs in the



(hence the spikelets often appearing lateral), shorter to slightly longer than

the inflorescence. Spikelets oblong or narrowly lanceolate in aniline, 1.0 1.7

cm. long, acute, solitary or in small terminal clusters on the scapes and

often in addition c lu I c led at i In planl bas< Kertih « al > spirally arranged,

oblong to ovate, slightly keeled bul more often rounded on the backs, pale

brown to reddish-brown, acute to obtuse, smoothish to hivtellous, Ihe margin

ciliate-fimbriatc, the hairs crisped, scarious save for a rigid, yellowish mid-

rib which is slightly if at all excurrent Stamens 3, anthers 2-3 mm. long.

Akene obovate, obseurelx u morions, ca. 1 mm. long, very dark brown or

ulmo i hi (1 mood oi itimut I t mcellah lh< <aneell,u mum \erti

cal. Tubercle depressed-globular.

A species of sandy beaches < , a am urea neai the coast, from the Ba-

hamas south IhMMiL'li * ib i and Ihspaniola.

Fyi)e 1<. ilil\ Ka tern « aba ( \\ rujln J.'j I

Robust enough to be similar to B. nesiotica, but differing from any other

North American Bulbostylis in its blackish, smooth, akenes.

8. BULBOSTYLIS SUBAPHYLLAClarke in Urban, Symb. Ant. 2: 86. 1900.

Stenophyllus subaphyllus (Clarke) Britton, Bull. Dcp. Agr. Jamaica 5

(Suppl. 1): 12. 1907.

Bulbostylis alpestris Urban, Symb. Ant. 7: 168. 1912.

Bulbostylis I iivrekheimii Urban, Symb. Ant 7: 169. 1912.

Stenophyllus harrisii Britton, Torreya 20: 83. 1920.

Bulbostylis sulni])hi)ltti vat fma/n/^m/.s Kuekenth., Report. Sp. Nov. 23:

198. 1926.

Bulbostylis subaplujlla var. ritpdu Kuekenth.. Report. Sp. Nov. 23: 199.

l-'imbhstylis hispuviolica (Kuekenth. & Ckman) Alain. Ibill. Torrey Club.

92: 290. 1965.

Perennial, the culms bulbous-based, in small tufts, to 4 dm. tall. Longer

leaves linear-filiform, nearly as long as the culms, fleshy, often semicir-

cular in cross section or flat, oi subinvolute, with several prominent, pale

ribs, two marginal h irfa mooth ive for scabrid marginal ribs;

sheaths short, pale u ieddi b bro\ u hi pululou invoicing more or less

abruptly to the blade and long or short fimbriate apically with pale, crisped

hairs. Scapes rather slendei 1 Hi .i|\ u ad in n> I , many-ribbed, sub-

terete or slightly flattened I owes! involucral bract n»,id seemingly an ex-

tension of the scape, shorter ilian lo .- -a-eei ui". Hit milorosccnce. Spikelets

oblong-lanceolate in outline, 0.7-1.5 cm. long, somewhat flattened, acute,

reddish-brown, often proliferous, randy solitary but more usually in open

(some of the rays widely spreading) or contracted cymes or subcapitate clus-

ters. Fertile scales narrowly ovate, acute, slightly curvate-kecled, hirtellous,

reddish-brown, entire, filiate or short-fimbriato and with an inconspicuous,



paler, midrib that is scarcely if at all oxcurreiil. Stamens 3, the anthers

apiculate, ca. .'5 mm. long. Akenes t ri.^onous-oljovoid. pale brown or yellowish

brown, finely rugulose, the cells vertical, very narrowly rectangular to al-

ines! linear. Tubercle depressed-conic.

Savannas, sandy areas, mountain s opes, (-astern Cuba. Santo Domingo,

Haiti, Jamaica.

Type locality: Cuba Oriental, C. Wright 1533.

This species is made up of a number of extremes in regard to inflores-

cencc type, stature of planl, the pubescence of shcat h apex. Intermediate

forms are frequent.

9. BULBOSTYLIS NESIOTICA (I. M. Johnston) Fern; aid, Rhodora 40: 392.

Sfcvophtjllus nesioticus I. M. Johnston, Univ. Cali f. Publ. Bot. 7: 438.

Coarse tufted smooliush, rusty-based perennial to sometimes nearly 1

meter tall, (more usually 0.,
r
) meter tall). Longer lea ves linear, less than

1/2 the length of the mature scape, the blade smooth save for very short.

pustular-based hairs on the margins, in cross section semicircular with 5

evident longitudinal veins, 3 dorsal and quite promincn t and 2 marginal and

somewhat less prominent: margins of leaf sheaths shor t, brownish, scarious,

tapering gradually to the blade, long-hairy apically. Scapes subterete, stiff,

multicarinate, evidently wider than the leaves. Spikes elliptic-oblong, acute,

0.5-1.0 cm. long (old ones with exposed rachis ma\ lie somewhat longer),

rarely solitary, usually clustered at the scape tips. Lowest involucral bract

stiff, straight, the blade similar to thai of the foliage leaves, slightly shorter

than, equalling, or (rarely) slightly exceeding the inflorescence. Bracts of

the spikelets oblong-ovate, keeled, cil.ate and/or lacerate, acute, brownish

save for mid-veins and margin, the surface with fine appressed pubcru-

lence; nerves of a scale yellowish. seemingU 3. the central one on lower

scales sometimes slightly excurront. Stamens 3, including the exserted tip

of the connective anthers ca. 2 mm. long. Akene broadly obovoid, trigonous,

ca. 1.0-1.2 mm. long, pale gray, indistinctly 1 1 aiisverseK rugose, reticulate,

sometimes with the central pari of the "cells" raised: tubercle of the akene

pale, hemisphaeric.

Hocky shores of IJevillamgodo Islands, Mexico.

Type: MEXICO. REVILLAGIGEDO ISLANDS. San Bencdicto Island,

A. W. Anthony 311. llolotype at (ill. isolypes at UC. NY.

10. BULBOSTYLIS IiAKB-ATA (Hottb.) Clarke in Hook. f. VI. Brit. Ind. 6:

651. 1893.

Scirpus barbatus Hottb. Descr. PI. Rar. 27. 1772.

Isolepis barbata (Rottb.) R. Br., Prodr. 222. 1810.

Scirpus dussii Boeckl., Beitr. Cyp. 2: 38. 1890.

Siciinplnillits iloriilmins EP'iiloit, Nash, Bull. Torre\ Club 22: 161.1895.

Bullwslijlis floridmms (Britton) Fernald, Rhodora 4(1: 392. 1938.

Annuals, tufted, to 3 dm. tall (seldom exceeding 2 dm.). Leaves 1/4-2/3



the length of the- mature culms the blades filiform spreading to recurved,

involute, with 5 prominent nerves, the mai una! oik uid sometimes the

dorsals anti'orseh In .pidulou dioutlr gioeni li 01 tan. smooth, with wide

scarious margins, these fimbiult apu/;iii> Scapes filiform, h hth wider

than the leaf blades, annulate, smooth. Spikelets narrowly lance-ovoid to

linear or oblong, 3-7 mm. long, in a terminal, often head-like, involucrate

fascicle, rarelj solitarj 01 in 2's oi 3 s I ongesl involucral bract setaceous,

rarely exceeding the inflorescence, fertile scales lance-ovate, curvatc-

keeled, acute, usually entire, a rich red or reddish-brown, rarely dull brown,

smooth and lustrous, the undid* promiuonth i'aise«l pale or greenish, ex-

current as a short, usually spreading macro. Stamens solitary, anther ca. 1

mm. long. Akenc obovoid, trigonous, 0.5-0.(1 mm. long, the angles often

fairly sharp, pale brown, the la. e , I'lm oi shghth conca\e, finely reticulate,

the cells nearly lMxli.imet i ic Tubercle short-conic.

Moist to rather dry sands of roadbanks. fields natural end artificial clear-

ings in the Coastal Plain of the U. S. A. from eastern North Carolina south

to southern I'loiidn and west alone the dull lo southern Louisiana: Martini-

cine: Guatemala. Old World tropics.

Type locality: Malabar (Koenig). Type not seen by writer.

B. barbala in North America is esentially a Coastal Plain weed, being a

frequent invadei of cultivated rounc ind union uoi h i m(h I II

in late summer to form a reddish-brown carpet of inflorescences. It appears

rapidly to be expanding its range in the southeastern United States,

11. BULBOSTYLIS STENOPHYLLA(EH.) Clarke, Kcw Bull. Add. Ser. 8:

26. 1908.

Scirpus stenophyllus Ell., Bot. S. C. and Ga. 1: 83. 1816.

Dichroma cespitosum Muhl., Descr. Gram. 14. 1817.

Dichromena caespitoso Spreng., Syst. 1: 202. 1825.

Sicanplii'iliis Ci's))ilosus (Muhl,). Baf.. Neog. 4. 1825.

Isolepis stenophylla (Ell.) Torr., Ann. Lye. N.Y. 3: 353. 1836.

StenophylliM stenophyllus (Ell.) Britton, Bull. Torrey Club 21: 30. 1894.

1 imhrislylis stenopliylta (Ell.) Alain, Bull. Torrey Club 92: 290. 1965.

Annual, densely tufted, to 2 dm. tall, heaves L/3-2/3 the length of the

culms the blades linear filiform (!) .5 mm, wide or less), flattened or in-

volute, thick, the backs 5-nerved, the nerves prominent, antrorsely his-

pidulous: sheaths brownish or stramineous, prominently nerved, his-

pidulous, the margins bioad. scarious. long-fimbriate apically, with crisped,

pale hairs Scape rigid iscending erect somewhat broader than the

leaves or spreading, prominently ungulate, the ribs antrorsely hispidulous.

Spikelets oblong to I m>-e < \. in osaite, ca. 3-5 mm. long, in dense terminal,

solitary, bractcate elustei -, the long< U binds laneeolale aristate, much ex-

ceeding the inflorescence. Fertile scales ovate, curvate-keeled, acute, his-

pidulous or puberulent, greenish to dull brown with a prominently raised

midrib, this excurrent as a conspicuous, recurved mucro. Stamens solitary,

anthers ca. 0.5 mm. long, Akenc broadly trignnous-obovoid, ca. 1 mm. long,



rather sharply angled, pale or ".ia\ irn«n the faces flat or somewhat
concave, finch rugos< tubercle iojn • si-come, persistent

Sandy fields, roadsides, and clearings in pine flahvoods. Coastal Plain of

the United States from eastern \orth ( arolm; south to southern Florida and
west into northwestern Florida. Cuba.

Type locality: Around Beaufort, South Carolina, FAliott. Type at CHARL
examined by writer.

In Georgia, South Carolina and Florida often mixed in populations with

B. barbata and B. ciUatijnlia var. ciliaUfoliu but quickly distinguished from
either by its dense clusters of greenish spikelels and by its prominently elon-

gate, setaceous lipped, involucral bracts.

12. BULBOSTYLIS SETACEA (Griseb.) Svenson, Contr. Oc. Mus. Hist.

Nat. Col. de la Salle 4: 10. 1946.

Abildgaardia setacea Griseb., Cat. PI. Cub. 238. 1866.

Fimbristylis vriscbachii Greenman; Combs. Trans. Acad. St. Louis 7:

474. 1897.

Fimbristylis cubensis Clarke, 111. Cyp. pi. 43, f. 15-17. 1909.

Buibostylis (jriscbuchii (Greenman) Kuekenth., Report. Sp. Nov. 23:

197. 1926.

Perennial, tufted, rarely to 3 dm. tall, the plant base often bulbous-

thickened. Longer leaves 1/3 as long as the mature scapes to nearly as

long, the blades filiform, with 4-5 prominent nerves, two marginal, the

surfaces smoothish save for short, pustulai -b.er d hair> along the margins,

less commonly on the veins below: sheaths short, with broad, pale-brown,

scarious margins, the apices long-ciliate. scapes filiform, 4-5 carinate,

smooth or with stout-based, short hairs along the ridges. Spikes pale brown
or stramineous, lance-ovoid, 4-5 mm. long, solitary or in pairs (rarely

three's) at the scape apex. Lowest involucral brad usually seeming an ex-

tension of the scape, often exceeding the spikelets, hence the spikelets

usually appearing lateral. Fertile scales ovate to lanceolate, smoothish,

keeled, tan or yellow-brown; nerves of the scales approximate, concentrated

as a strong, greenish, midrib. Ibis excurrent as a short erect mucro. Sta-

mens 3, anthers ca. 1 mm. lone,. Akeue pale In-own. trigonous-obovoid, ca.

1.5-2.0 mm. long, 3-lobed, each lobe slighth carinate and tapering gradually

to the akenc base, the apex sharply retuse in outline, the surface between
the ridges prominently and transversly rugose.

I»'(»ek\ (usually limestone) pinelauds and savannas, Cuba.

Type locality: Cuba. C. Writ/lit 1.V.U; XUUi. Duplicates at NY examined.

13. BULBOSTYLIS sepiacoa Krai, sp. nov.

Caespitosa subglabra luimilis ram ad 2 dm. alta. Folia involuta filiformia

scapos subteretes multicarinatos paulum lubon limidium aequantia.

Spiculae quasi terminales, glumis riifululo brunneis puberulis. Achaenia
subtrigona vol plano-convexa, la!o-obo\ oidea. apice non rctusa.

Tufted, low smoothish plant, rarely to 2 dm. tall. Longer leaves filiform,

about 1/2 the length of the mature scape, involute, the blades with 5 promi-
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and three dorsal, the surfaces smooth

l the marginal nerves; sheaths short,

the margins broad. - '.i >n ;, [ r i ,, u M i , ) ( >ring gradually into the blade

and at this point long-fimbnnlo Scapes subteiHo, multicarinate, slightly

wider than the leaves. Spikes oblong or lance-ovoid, 5-7 mm. long (old ones

with exposed rachis up to 1 cm ). solitary oi in small clusters at the scape

tips. Lowest involueral bract setaceous save for sheathing base, shorter

than, equalling, or sometimes twice as Long as the inflorescence. Fertile

scales ovate, curvate-keelcd, subentirc, a rich reddish-brown save for the

paler, nerves and the scarious margin. ;u n a • ipnro-csed puberulent;

nerves of 'lie scale 5. approximate nol excurrcnt or but slightly so as a

,hort n p stamem > >i i mlhei t Miami loiej ilu> anther connective

prolonged. Akene obovate and oIimuk l\ liigoiious (one face usually much
wider), ca 1 mm. long yellowish 11k surfaces finely rugose tie angles

somewhat rounded and colli u -y.:-

Crevices in rocky substrates, Revillagigedo Archipelago, .Mexico.

Type locality: MEXICO. REVILLAGIGEDO ARCHIPELAGO. Socorro

Island: ere\i(os m bate i o( k ndge al SE .-cL'< oi plateau, sumit pleateau

east of Mt. Evorman, /' Mount >s.;s llolot>p( at UC, isoLpe al RS \.

This plant, previously identified as 11. iicsiotica (I. M. Johnst.) Fernald,

is not of the same spech in thai I m notica i mui h 1 dler, much coarser.

with broader, stiffer leaves and scapes (see description of that plant.).

14. BULBOSTYLIS CURASSAVICA (Britton) Kuekenth. & Ekman; Urban,

Bulbostylis floccosa vac, B (?) pumilio Clarke in Urban, Symb. Ant. 5:

290. 1907.

Stcnojtltijlhis curassacica Britton, Bull. Torrcy Club 43: 445. 1916.

Ihilho it>h euro iii-iai vai path ecu Kiickcnlli i Ekman; Urban,

Ark. Bot. 22A 17
: 6. 1929.

Fimbristylis curassavica (Britton) Alain, Bull. Torrcy Club 92: 290. 1965.

Diminutive, tufted, annual rarely to 1 dm. usually 6-7 cm. tall. Leaves

linear-filiform, spreading, 2/:'l as long as or equalling (lie scapes, the blades

linear-filiform, with 5 prominent pale ribs, two lateral and three dorsal, all

hispidulous with ascending, shod .tool I need inn the -meaths short, sub-

scarious, tan, sparingly pubescent, the apices truncate fimbriate. Scapes

similar in width to the leaves, usually prominently 5-ribbed and hispidulous,

in cross section therefore defmucb -aoov.sl and u CJ, Spikelets ovoid,

acute, ca. 5 mm. long, somewh il d. in ned I m olii u\ on the scapes and

also often clustered .d ihe plant base I ou est nnolucial bract appearing as

an extension of the culm off n m m\ una lorn i than the spikelet, hence

spikelet appearing lateral Fertile scales -aibdistichoush arranged, ovate,

curvate keeled, stramineous with n-d flecks ciliate and subscarious save

for a distinct, usually greeni; i midri hi excurrei as a short, erect

mucro. Stamens 3, anthers ca. 0.7 mm. long. Agene obovoid, obscurely

trigonous, ca. 1 mm. long, pale brown lustrous, the surface foveate, with



lines of vertically oriented, rectangular, shallow pits. Tubercle somewhat

darker and depressed-globose.

Solution pockets in limerock, Curacao and Haiti.

This species is similar to />. scliafjiicn of the Sierras of Mexico, but differs

from it in being more- pubescent, with flatter spikelets, the akenes of which

are foveate rather than rugose.

15. BULBOSTYL1SPAUCTFLORA(Liebm.) Clarke, Kew Bull. Add. Ser. 8:

Oncostylis paueijlora Liebm., Vidensk. Selsk. Skr. V. 2: 2-11. 1851.

SteiiopUyUus portoricensis Britton, Torrcya 13: 216. 1913.

Bulbostylis ckmavii Kuekcnth., Repert. Sp. Nov. 23: 197. 1926.

Bulbostulis portoricensis (l.rilton) Fernald, Rhodora 40: 392. 1938.

Fimbrisiylis poriuncensis (Britton) Alain, Bull. Torrey Club 92: 290. 1965.

Perennial, tufted, smoothish. to 2 dm. tall, the plant bases often hard and

somewhat thickened. Lea\os 1/2 as long to slightly longer than the scapes,

the blades filiform, usually 5-nerved but only 3 of these prominent, two

forming the margin and one making a prominent mid-rib. thus the blade in

cross section sometimes almost triangular: sheaths short, pale-brown,

scarious, the thin margin tailoring acutely to the blade, apically long-eiliate.

Spikelets lance-ovoid, often narrowly so, few-flowered, ca. 0.5 cm. long,

usually solitary on the scape, or two or three distant toward the scape tip.

Lowest involucral bract setaceous, scabrous, seemingly an extension of the

scape, usually longer than the spikelet. Fertile scales lanceolate, smoothish,

scarious, prominently keeled, pale, save for a greenish to lustrous dark

brown midrib of convergent nerves, this excurront as a short cusp. Stamens

3, the anthers slightly longer than 1 mm. Akene obovoid, trigonous, ca.

1.5-1.7 mm. long, pale brown, one face (that toward axis of spikelet) wider,

the surfaces prominently and transversely rugose: tubercle triangular,

Rocky (limestone) savannas, Cuba, Puerto Kico, Haiti, St. Croix.

Type locality: St. Croix. West Indies.

Almost Rhynchospora-like in appearance, with its slender habit and its

narrow, few-flowered, spikelets.

16. BULBOSTYLIS FUNCKII (Steud.) Clarke, Kew Bull. Add. Ser. 8: 26.

1908.

Isolcpis Junclrii Steud.. Syn. Cyp. 91. 1855.

Scirpus lielerocurpus S. Wats., Proc. Am. Acad. 18: 171. 1883.

Sii-h-oplnillHs iiuicl;;i (Siend.) Lritton. Hull. Torrey Club 21: 30. 1S94.

Utilbosi nits tcuuispicuta I'.arros, Anal. Mas. Argent. Ci. Nat. 41: 338.

Annual, tufted, to 1.5 dm. tall (usually much lower). Longer leaves spread-

ing, from 1/2 as long to equalling the scape or rarely surpassing it, the

blades linear-filiform, thickened, flat or somewhat involute, smooth, the

backs prominentK rid d the mm in ront.d.ed mouth or with distant,



ascending, pustular-bused shorl inchomes the apex acuminate, hneatns

stramineous to reddish-brown, the margins broad, scarious, fringed apically

with long, pale hairs. Scapes about the width of the leaf blades, angulate to

somewhat flattened 1. 1 i< « uon prominenth often hai ply, ridged and

channelled tl. - J"t^ ilten escoiKlm"-In-,pionlous hslnlh Spikelets of two

sorts: i
i mi i" pikelel iai rowh Ian • ovoid » \ iindt i< il i m u i i

!> 7 mm long ,clit:u\ u Ik iilin ti j ci appeanm labial l( 11k loueM

bract which appears as an extension of the culm, the fertile scales few.

lanceolate, straight, prominenth !m -led - momh, reddish-brown save for a

pi, mini Mb t in Km i hi h nudi I 'in < I* ba sometimes saccate

and pushed out still further by the expanding akenes, the margins entire,

lacerate or ciliate: basal spikelels sessile or subsessile, partly hidden by

the foliage lea\es (i i 11k loin 1 \( Iheinsolu V inn floret in II n

covering over the ripe akenes. Stamens 2, anthers 0.5 mm. long. Akene

broadly trigonous-:): o\ ..
!

.
,.:n.e:i,e.e . mil?': Kisc, those of the basal spike-

lets ca. 1 5 mm loim those of the caps n n ill* hlnh le Hum I mm
long; faces of the akene lustrous, slightly convex, finely and transversely

rugose with rows of very fine, vertically oriented, lense-shaped, low, papillae.

Tubercle come to snbglobo.se.

Sandy roadbanks, clearings in forest or savanna, lawns and fields, in the

United States onl\ m oath in Xou \lexu-o mil %
i on i m Mexico in the

states of Chihuahua. Jalisco. Mexico. Michoacan, Navarit. Oaxaca. Orizaba.

San Luis Potosi, primarily in the high plateau, and southward into Central

and South America.

Type locality: Venezuela. Type not seen.

B«!lio\!i/!!s|iiiif!»h\m \ e< d\ hem mnimmn i on disturbed ground of

overgrazed pastures or on roadsides, it is a common lawnweed in the city

of Guadalajara Tin poei< i uniciut in hal it prod. u t two sizes of akenes.

It appears that the uhole pkml is morphologienlh a spike el m thai lloiei-

may develop in leaf axils. The basal akenes. winch are often hut « (he size

of those borne in the aerial sp'ko'eis. may develop clesstogamously; often

they reach their full size without coming above the ground, looking': for all

the world like clash i , >l mil lei al the plant base M\ attempts to germi-

nate akenes of either sort has nof as yet been successful.

17. BULBOSTYLIS SCHAFFNK1U (Boeck.) Clarke, Kew Bull. Add. Scr.

Scirpus schatfneri Boeck., Hot. Jahrb. 7: 275. 1886.

Scnpits pringlcl Britton, Bull. Torrey Club 15: 103. 1888.

Diminutive, tufted annual, at most to 6 or 7 cm. tall. Longer leaves often

hiding spikelets. the blades filiform, flat lo somewhat involute, spreading,

viih prominent .pah rib twt m i in I md tin « i I smooth save for

very short, stout, triclionies along- Hie ribs: sheaths short, pale, scarious,

smooth save for a ciliate margin at the apex. Scapes short, ascending, with
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based hairs along Hie marginal ribs. Spikes ovoid, rather pale, about 5 mm.
lon^. either solitary at scape lips or clustered at the plant base. Lowest in-

volueral bract seemingly a conlinuation of the scape, the spikelets hence

appearing lateral. Fertile scales lance-ovate, cnrvate-keeled, puberulent and

for a thicker, greenish or yellowish, midrib, this excurionl beyond the tip of

the scale as a long, spreading or s 1 1
;

> 1 1 1 1 \ recurved, harsh-margined mucro.

Stamens 3. the anthers very short. Akene \ <d low ish or pale gray, trigonous-

obovoid, ca. 1 mm long, the nig. - pnini neat p. lei and granular, the rest

of the surface- evenly and finely transversely rugose.

Sandy or gravelly clearings in pine o:: oak-pine, the Sierra Alts, of .Mexico

(Chihuahua and San Luis Loiosi), also in southern \ew Mexico. So small

a plant as to be easily overlooked, hence rare in collections.

Type locality: San Luis Potosi. Schajfncr.

This diminutive species of the mountains of northern Mexico is one which

tends in produce subsessile spikelets, these usually obscured by the tufts

of leaves. As remarked upon by Svenson (1957) it is morphologically closest

to the Caribbean B. curassarica, differing from it mainly in fruit character.

18. BULBOSTYLLS trilohala Krai. sp. unv.

Miii scapes diiiiidnini aec|iiaii!ia. Spiculae lancco o\ oidcae acute 1.0-1.3 cm.

longae solitariae vol geminae vel teniae. Achaenia slipilato-obovoidca ca.

2 mm. longa prominenter triloba et tricarinaia.

Annual, to 3 dm. tall, the culms solitary or in small tufts. Leaves linear,

ascending, about 1/2 the length of the mature scapes. Ihe blades flat or in-

volute, ca. 0.5 mm. wide, with 5 prominent ridges, 3 dorsal and 2 forming a

cartilaginous margin, the ridges hirsute with stiff spreading or ascending

these long-ciliate at juncture with the blade. Scapes slightly wider than the

leaf blades, straight, angulalc piomineutU ridged and -moved, the ridges

hirsute 1 with spreading hairs. Spikes lance ovoid, 1.0-1.3 cm. Ions, acute,

solitary or in pairs or cymes of three, the rays of the inflorescence usually

but slightly longer than the spikelets. Lnnuesl mvolucral bract either shorter

than the inflorescence or exceeding it the blade siniilai to the foliage leaf

in vestiturc. Fertile scales ovate, curvate-keeled, acute, and margin ciliatc,

the surface a pale reddish-brown, papillose-puberulent, the midrib prominent,

Stamens 3, anthers ca. 1 mm. I. n; \k> in sti alale-obovoid. ca. 2 mm. long,

prominently 3-lobed and 3 carinate. pah- brownish or greenish-brown, the

faces coarsely and transversely rugose the cannae colliculate. Tubercle of

akenes pyramidal.

Sandy areas of grass-sedge pockets in savannas, also on sandy roadbanks

and fields, Mexico, (in the states of Chiapas, Oaxaca, Veracruz), Guate-

mala, Honduras.

Type: MFXICO OAXACA: 16.4 mi. w. Zanatepec along Mexico Highway



190 in moist sand\ area n! grass-sedge, R Krai and J. T. Murrcll 27733.

Holotype at U.S.

This species most closol t <embl< BulbusiijU pirfn < > in it habit

its vesture, and in its fruit, but differs from that species in having promi-

nently keeled spikoh t m :'!•
. m often piode iiu more than one spikelet on

a scape, and in the more intricate sculpturing of its akeue surfaces. 1 have

not seen this new species save in association with B. pnhescens and certain-

ly they must be closely relalcd. Populations of B. pubescens have haploid

compliments of either ;> or 1!) chromosomes: the two samples of />'. tnlobata

thus far cytologically studied have a haploid complement of 25.

19. BULBOSTYLIS arcuata Krai, sp. nov.

Annua caespitosa ad 1.5 (-2.0) dm. alta. Folia longiora scapos 1/2-2/3

aequantia. Spiculae lancco-o\ oideae ud ovoideae 6-7 mm. longae solitariae

vel geminatae. Achaenia obovata bre\ lsiipitaia trigona 1.0-1.2 mm. longa.

Annual, tufted, to 1.5 (-2.0) dm. tall. Longer leaves 1/2 to 2/3 the length of

the mature scape, the blades linear filiform spreading ca 0.2-0.3 mm

surface pubescent with sprcadm fine linn heaths ^ k it, with broad pale

scarious margins, pubescent, ciliate apical ly. Scapes spreading pubescent,

linear-filiform, slightly twisted, prominently .> ridged. Spikelets lance-ovoid

or ovoid, 6-7 mm. long, solitary or rarely in two on a scape. Lowest in-

volucral bract at least as 1mm as the pikclel •omeln.ies twi< as lone

or slightly more. Fertile scales lance-ovate, or ovate, puberulcnt, curvate-

keeled, reddish-brown: midrib of scale of 5 approximate nerves, often

greenish and excurrenl is a spn uliug muero Stamens 3. anthers ca. 0.7

mm. Ion • Akene >bovat< pah brown ihorl lipitate Irigonou ci 1 1

>

mm lorn Mohcd e i< li p>b • < at in, t< iud(<u\e id< d the surfaces of the

carinae pale and yranulai oi ollieulate the laee< transversely rugose, of

rows of narrow, vertically oriented, cells.

Rock) oi nn.b ra land <d )l innuuin pools md\ irea

Mexico from Bapi California t< yguascalionh ; and Jalisco

Type localitj MEXICO l\ [SCO depressions in grassland, on level

summits 13 mi. w. i agos i Moreno, abundant in Ililaria-Bouteloua turf, R.

McVaugh 17588. Holotype at MICH.

20. BULBOSTYLIS PUBESCENS(Presl) Svenson. N. Am. Fl. 18, part 9,

Abildejaardia jmhescens Presl, Rel. llaenk. 1: 180. 1828.

Fimbristylis preslii Kunth. Enum. PI. 2: 228. 1837.

Bulboshjlis clainnux Clarke, 111. Cyp. pi. 41, f. 1-3. 1909.

Annual, tufted, to 3.5 dm. tall. Leaves ascending, linear-filiform, from

1/3 to 1/3 the length of the mature culms, flu- Mades [mobile will, ., pronn

nently raised nerves, three dorsal and two marginal. Hie nerves pubescent

with stiffly spreading hairs the i ih imilarh pu escent, with broad,

scarious, tan margins, these long-hairy apieally. Scapes spreading or as-

cending, stiff, slightly broadei than the leal blades, angulate, prominently



ridded and grooved, the ridges |>ubesrent with spreading hail's or smooth

Spikes ellipsoidal to lanee-ovoid. (1.5-1.0 em. long, acute or blunt, solitar

at the scape tip. Lowes! imolucral braet absent or aeieular, shorter thai

the spikelet to sometimes slighih lon.e.ei. t'ei ile scales ovate, slightly if a

all keeled, very dark brown to reddish brown or I'lavescent, save for ;

greenish or stramineous midrib, acme or obtuse, the margin lacerate o:

filiate, the surface finely papillose-pubcrulent, the midrib of the lower-mos
scales excurront as a long mucro, those higher up merely mueronato. Sta

mens 3, the anthers 1.5-2.0 mm. long. Akene slipitate-obovoid, prominently

three-lobed, ca. 1.5 mm. long, the lobes earinate, the interfaces concave, th<

surface of the interfaces either prominently transversely rugose or smoothisl

with a honeycomb reticulation, the caiitiae of the lobes either smooth oi

Saiuh savanna- roadsid nul p i r< ieo in the .tales of Mexico,

Guerrero, Oaxaca, Chiapas, Nayarit, and Sinaloa, thence south into central

America and northern South America (Colombia).

Type locality: Mexico and Luzon. Type not seen by this writer.

This species is a common weed in the savannas near the Mexican Pacific

Coast, in an area extending from noil hem Chiapas into Xayarit. It is often

abundant enough during the rainier periods of late summer to become an

aspect dominant, the rich brown of its masses of spikelets being conspicu-

ous even at a distance, Copulations ol li inland in iUesico lend to have lower

stature, and to have much darker coloured spikelets. Most specimens I

have examined ha\e rugose aketies: however there are a few examples
which lack this characteristic and so 1 have illustrated both types.

21. BULBOSTYLIS HIRTA (Thunb.) Svcnson, Contr. Oc. Mus. Hist. Nat.

Col. de la Salle 4: 11. 1946.

Cyperus hirtus Thunb., Phytogr. EI. 6. 1803.

Scirpus hispidtdus Vahl, Enum. 2: 276. 1805.

Isolcpis c.rilis H.B.K. Nov. Gen & Sp. 1: 224. 1816.

Fimbristijlis luspidtda (Vahl) Kuntb, Enum. PI. 2: 227. 1837.

Scirpus cliirijota C. Wright in Sauv.. Anal. Acad. Ci. Habana 8: 81. 1871.

FimbristyFis Irirta (Thunb.) Kuekenth., Repert. Sp. Nov. 23: 196. 1926.

Not F. hirta R. & S., 1817.

Fimbristijlis cliirigotu (C. Wright ex Sauv.) Alain, Bull. Torrey Club 92:

290. 1965.

Annual, solitary or in small tufts, to 3 dm. tall. Leaves narrowly linear,

1/4-1/2 the length of the mature scapes, the blades involute ca. 0.5 mm.
wide with 5 prominent nerves, two marginal and three dorsal, the surface

of the nerves spreading-pubescont or almost smooth: sheaths spreading-

pubescent, with broad, scarious. brownish margins these with long, crisped,

pale hairs apically. Spikelets lance-ovoid, acute, 5-6 mm. long, (2-) 3-5 (-6) in

simple, open, umbellate cymes rays of the inflorescence spreading to as-

cending and seldom twice as long as I he spikelets. Scapes angulate, slightly

broader than the leaf blades, rigid, prominently ridged and grooved, the
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ridges spreading pubescent. Longest bract of the inflorescence acicular,

hirsute, usually shorter than the inflorescence. Fertile scales ovate, acute,

eurvatc-keeled, otM'iHose-puboiuletil entire ol rineh « iliete, a dark reddish-

brown save for a stramineous or greenish, slightly excurrcnt midrib. Sta-

mens 3, anthers ca. 1 mm. long. Akene trigonous-obovoid, ca. 1.2 mm.
long and nearly as broad, 3-lobed, brown, the faces transversely rugose and

finely etched with short vertical lineai cells, the whole surface with a

"greasy" lustre. Tubercle short-conic, early deciduous.

Sandy fields, savannas, clearings, Africa, Madagascar, in the New World

in Cuba, Venezuela, and i Mexico (Chiapas Oa\-iea Veracruz, Nayarit).

Type locality: South Africa. Type not seen by this writer.

This species is perhaps closest to B. trilobata, in habit and general ap-

K-aiance hut is quite distitu t n it-, gi < , • \ -lool l iv plum] 1 Inguion

akenes, and in the rich chestnut-brown color of its spikelet scales which is

in sharp contrast to the pio:nin<,i ,::.! a «.i l-m-u i--
:

i. keeled, midrib. It

is here reported as new foi [exico, (Krai no >
• 10

27747, 27796B) and is to be looked for in sandy situations throughout central

America.

22. BULBOSTYLIS JUNCOIDES (Vahl) Kuckenth.; Ostcn, Anal. Mus. Hist.

Nat. Montevideo II. 3: 187. 1931.

Oncaslylis arcnarja fires in Mart. Fl. Bras. 2
1

: 87. 1842.

hi n Ujli tciiuijolia \ i htrta J h bin idui k. Selsl -ki ^ 2 2 i

Oncostylis tenuijolia var. nana Licbm., Vidensk. Selsk. Skr. V. 2: 240,

1851.

Scirpus lorentzii Boeck . Linnaea 38: 378. 1874.

Bulbostylis argentina i alia Oesterr. Bot. Zeitschr. 57: 258. 1907.

Fimbristylis capillars var. pilosa Britton. Bull. Torrcy Club 15: 102. 1888.

Bulbostylis arenaria (Nees) Lindm., Bih. Sv. Vet.-Akad. Handl. 26 Afd.

3 No. 9: 19. 1900.

Bulbostylis jcndlcn Clarke, Kew Bull. Add. Ser. 8: 27. 1908.

I'vllM-Jijir, lanqsdorliwun Clark( in Liban S>mb \n > 89 14(10

Bulbostylis hirtella Clarke in Urban, Symb. Ant. 2: 166. 1900.

Fimbristylis savannarum Alain, Bull Torr. Club 92: 289. 1965.

Fimbristylis juncoides (Vahl) Alain. Bull, Torr. Club 92: 290. 1965.

Perennial caespito.se, fo 4 dm bill (usuulh k>\. *m ) 11k nihil liases oft'Mi

hard, fibrous, and bulbous-thickened. Leaves from 1/4 to 1/2 the length of

the mature culms, the blades involul less than 1 mm. broad, pale green,

the backs with 5 prominent ribs, two making up a pale rounded margin, the

ribs smooth, antrorsely hispidulous or s< i irid h ; I brownish or stra-

mineous, smooth or puberulent, with broad scarious margins that are long-

iimbaate ,quca!l\ Scape; angulate lightl.\ uidoi linn th< leaf blades,

rigidly spreading or ascondi i,- pruiiiineuth ridged and grooved, the

ridges often with spreading hairs SpiiaMe;> lam -<.\ -.ad. acute, 4-6 mm.
long few to several in open or quite compact umbellate cymes, the cymes



simple or with the pnniiin r;iys Iheniselves branched. Longest :

bract with a filiform, leaf-like blade, this usually shorter than the inflor-

escence. Fertile scales ovate, prominently curvatc-keeled, smooth or papil-

late-puberulent, usually a dark, rich reddish brown, the apex acute or

rounded, the margin usually ciliate; midrib of scale raised, stramineous or

pale green, included or excurrent as a short macro. Stamens 3. anthers ca.

1 mm. long, blunl \kt h h ;oh n ibo oul mietinu lorl stipitale, 1.0-

1.5 mm. long, grayish or rarch \ollowish brown or dark brown, the angles

rounded and often paler, the faces transversely rugulose or even, but in

either cases made up of fine, glassy-gray papillae. Tubercle persistent, sub-

globose.

Sands, clays or gravels of savannas, prairies, or fields, particularly at

higher elevations, southwestern Texas, southern Arizona and New Mexico
south through (he mountains through Mexico into Argentina. Occasional in

the coastal plain of Mexico and in the mountains of the Caribbean Islands.

Type locality: Montevideo. Uruguay.

Bulbostylis juncoides is perhaps the most highly variable species within

the area of this treatment, and this is perhaps to be expected in light of the

vast range and the large number of types of habitats occupied by the plants.

It is perhaps the most abundant sedge on the heavy dark earth of the

grasslands of the Mexican high plateau, here being often in association

with Fimbristylis uniillicolu and Ahihlauardiu mc.vicana. In such situations,

the species forms hard based tufts ol do/ens of culms, these radiating out in

a semidecumbent fashion. The inflorescence of this form is usually a simple,

but often congested umbellate cyme of very dark brown spikelets. often none
of the primary rays much longer than the spikelets. The lower habit and
dense inflorescence may be a reflection of the higher, more exposed eleva-

tions at which these plants grow, but it is more likely genetic in that plants

grown from seed in the Yanderbilt greenhouse retain those characteristics.

Examples of my own collections of this form are as follows: see numbers
25114 (plants similar to this conform to the Uruguayan type material in their

low habit, dense inflorescence, and smoothness); 25137 (foliage smooth);
25194 (weakly hirtellous); 2.Y2U!) (foliage hirlellous); 254SS (foliage smooth);
ish); 25501 (plants hirtellous); 25523 (plants hirtellous); 25556 (foliage

smoothish; 25559 (plants slightly hirtellous); 255G0 (plants hirtellous);

25584 (foliage hirtellous); 2o.-3.S9 (slightly hirtellous); 257.75 (foliage hirtellous,

the plants conforming with materia! at NY identified as "Stcno}>lnjlhis hirtcl-

lus (It. & S.) Britton" or as •Biilbastulis UtKtistlorlliaiia Clarke"); 27374

(plants smoothish): 27449 (foliage hirtellous): 274S1 (foliage hirtellous);

27575 (foliage smoothish); [>7(ios (foliage Muootlush); 27672 (foliage smooth-
ish); 27686 (foliage hirtellous). Many of the above cited specimens arc
similar to examples of the variety umpliccps Kuekenthal (Osten, Anal.
Mus. Nisi. Nat. Montevideo II. 3: 1X8. 1831), and this is the entity found in

the mountains of the southwestern United States. Often a single population



will be a mixture of hairy and smooth individuals; akene characteristics also

tend to vary somewhat within some populations.

A second, widely occurring, form is to be found in the oak or oak-pine

forested slopes of the mountains of Mexico and Central America, primarily

in the western eordillera. These are taller, usually with smoothish and

longer foliage; the spikelets are longer narrowe] and of a paler, reddish-

brown colour. The akenes are longer, often with the inward face much
broader than the oilier two I'.ur,, dark gray or gray brown and with paler,

usually yellowish, angles Plants ol this type grown from seed in the Van-

derbilt greenhouse retain -ill of ihe abovoincntioiicd characteristics, and

therefore appear to represent another genetic race. Examples from my
own collections arc is folli wi 15299 mi '.5537, 25623, 25651, 27539, 27560,

27613, 27644, 2771S, and 27721. However, there are areas where this, the

type common to clearings in oak pine forest, conies into contact with the

grassland form and he uise intermcdi it" onus do e ist it would seem ad-

\ i- lhle to d( sign n all as < ntiti 'S ol i highh \ ark 1)1" p« < i

A third form is en- ountered in C'uha md in t lie lower elevation ol Chiapa

and Veracruz in Movn e s imple ol u haw b< ( n kh ntifiod a 1 h an inn in

However, it is so similai io /> jinicnidcs in its spikelets, its perennial habit,

and in the waxy, gray, rugose ippearanco of its ripe akenes, that it

seems more appropriate to treat it also as i> juncoides. Examples of it

from my own collections are the numbers 25336, 27745, 27749.

23A. BULBOSTYLIS CILIATIFOLIA (Ell.) Fernald var. CILIATIFOLIA,
Rhodora 40: 391. 1938.

Scirpus cUiati joints Ell., Sk. Bot. S. C. & Ga. 1: 82. 1816.

Isolepis cilialifolius (Ell.) Torr., Ann. Lye. N. Y. 3: 352. 1836.

Stenophyllus ciliatifolius (Ell.) C. Mohr, Bull Torrey Club 24: 22. 1897.

Sicnophyllus cupiUaris A. ru-rapillaris If Pfeiffer Bot. Arch, fi: 187.

spreading, involute, prominently 5 ribbed, the lateral nerves comprising a

thickened margin, all nerves with ascending, short, stout-based hairs, the

sheaths similarly ham with broad canons <4ramineou margins these

fimbriate apically. Scape ungulate slighlh uidei 11 -in the leal Had.

stiffly spreading or ascending, prominently ridged and grooved, either

smooth or with a catterin ol is< ndin st nil based hail pikelets nai

rowly ovoid, few flowered, 2-4 mm. long, usualh lev. g; <)) in an open, um-
bellate cyme, rarely a compound systems, the primary rays of Ihe inflor

escense frequently 4 or 5 limes the length of the spikelets and smooth or are

trorsely scabrid. Lowest hnolucinl In ad aciciilar-selaeeaus, usually shorter

than the inflorescence. Fertile scales broadly ovate, curvate-kceled, even

cupuliform, dark reddish brown to dull brown, papillose-puberulent, ciliate,

obtuse to acute, the midrib prominent, often bright green, slightly if at all



excurront. Stamens 2 or 3, the anthers ca. O.S mm. long, apiculate. Akene

trigonous-obovoid, slightly less than 1 mm. long, grayish, the angles rounded,

the interfaces pebbled with line pupil. ae, these either irregularly arranged

or in fine lines, en pailm • U \> u< I- ir nit i ip n mee. Tubercle per-

sistent, compressed-deltoid.

Moist to dry sands of exposed areas ol sa\anna old fields, roadbanks,

pastures, or flatwoods clearings soutlieaslern Virginia south to southern

Florida, west in the coastal plain into Texas. Cuba.

Type locality: Two miles from Beaufort, South Carolina, Elliott. Type at

CHAKI, examined by writer.

23B. BULBOSTYLIS CILIATIFOLIA (Ell.) Fern, var coarctata (Ell.)

Scirpus coarctatus Ell. Bot. S. C. & Ga. L 1: 83. 1816.

Isolepis coarctata (Ell.) Torr. Ann. Lye. N. Y. 3: 352. 1830.

Fiiuhristnlis capiUaris var. coarctata (Ell.) Britton, Bull. Torrey Club

Sn-nnnlniltiis capstans 15. cuarciata (Ell.) II. Pfeiffer, Bot. Arch. 6:

187. 1924.

Bulboshjlis capiUaris var. coarctata (Ell.) Machr., Field Mus. Publ.

Bot. 11: 5. 1931.

Bulbostylis coarctata (Ell.) Fernald, Rhodora 40: 392. 1938.

Fimbristiitis cartcri (Britton) Alain. Bull. Torrey Club 92: 290. 1965.

Perennial (annual in the northern part of the range), in dense tufts, to

4 dm. tall. Leaves lo 1/2 the length of the culms, the blades linear-filiform

(0.5 mm. wide or less), flattened or involute, thickened, prominently 5

ribbed, the lateral ner\es comprising a thickened margin, the surfaces

smooth or the margin antrorsely scabnd. hispidulous, or distantly papillate,

the sheaths tan, stramineous, or reddish brown, hard, lustrous, and with a

broad pale, scarious margin, this long fimbriate apieally. Scapes stiffly

ascending or spreading, ungulate, prominently several ribbed, usually

smooth. Spikelets lance-ovoid, oblong or narrowly ovoid, acute, few-flowered,

; (i in in ion;:, nsnalh many in a dense or open, ascending branched sys-

tem of cymules: primary rays of the inflorescence either very short, giving

whole inflorescence a fascicled appearance, m i n< with symules borne

on branches several limes the spikelet length and the inflorescence quite

diffuse. Longest involueral bract setaceous, overtopping the inflorescence

in the compact fascicled typo, shorter or longer than the inflorescence in

the diffuse type. Fertile scales ovate, curvnto-keeled. pale brown to reddish

brown, glabrous to Inrtellons, entire or eiliate, acute, the midrib prominent,

often greenish, usually excurrent as a short macro. Stamens 2 or 3, the

anthers ca. 1 mm. long, apiculatc. Akene trigonous-obovoid, sometimes

pyriform, grayish ca. 1 mm. lone, the interfaces flat to somewhat convex,
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papillate. Tubercle persistent, compressed-globose.

Sandhills, particularly in the longleaf pine belt, southeastern Virginia to

the tip of Florida, thence west in the Gulf Coastal Plain into Texas. Ten-

nessee. Cuba.

Type locality: Beaufort. South Carolina. Elliott. Type at CHARL. ex-

amined. Most current workers consider Bidbostijlis ciliatijolia and B.

coarctata to be tin i m >nti ik it i ru thai i -xamination of any

large series of specimens of this complex will re\oni morphological inter-

mediates. However, there is one extreme, that described by Elliott as Scirpus

coarctatus, which frequents onh the sandhills 01 at least dry sandy locali-

ties and which is a taller smoother plant with a denser inflorescence of

more spikelets having longer involucral bracts, and which lives longer than

one season It is in i mm lh a .1 ib-d in the heart of its range, with

another sandhills Bidbosiylis, B. ward. The other extreme is a much

lower plant, more :i 1 'loiinfei : 1 . with fewer spikelets in its inflorescence,

with very short involu-iai l> ,s. is md -nl i definitely annual habit. This

latter extreme 1 more often found on moistoi sands i often ven weed\ in

longleaf ome andhills h doe not a .ociate with ', uaici but is mote

often found with /' twinaia /» sir nophii'hi aim V> capilhuis Although there

> > 1 it and ih tal Hpo mien lingle on disturbed

sand\ -lies il is lai uoediei ilum the latlei In tieating this complex I

have found it impassible to consider both as the same entity, but at the

mi time i uiiiol niid 1 ili/n in mo, pliolo.n 1 k ( 1 IIk t\

My present alternative is to maintain both as varieties.

Good examples of ?>. ciliatijolia vac. ciliatijolia from m\ own collections

are as follows: 75216, 15542B, 18S27, 19265, 22123, 25250, 22269, 22338, 22356,

22379, 22468, 21164 28559 18603 ',8673 and 28684.

Examples of B. ciliatijolia var. coarctata from in\ own sets show the two

extreme nameh 11 a inflon irnn imilai to that of type variety,

but more compound and with a longer involucral bract, and the other type

with a much more congested inflorescence (usually tin Innate in outline)

with an involucral bract much exceeding- the inflorescence in length. They

are as follows: 15301 (open inflorescence), 25542a (open inflorescence, here

mixed with other variety). 15704 (open inflorescence), 17691 (closed inflor-

escense), 18258 (closed inflorescence), 18330 (closed inflorescence), 18388

(open inflorescence), 1S9SI (closed inflorescence), 192S1 (open inflorescence),

19305 (open inflorescence), 19335 (closed inflorescence). 22080 (closed in-

florescence), 22209 (closed inflorescence). 22336 (dosed inflorescence), 22^27

(open inflorescence), 22763 (open inflorescence), 22S13 (closed inflorescence),

22S2S (open inflorescence), 22S35 (open inflorescence), 22S50 (open inflor-

< sconce), 22876 (open infloresee ik < ' (open inflorescence), 22967 (closed

inflorescence), 231H, (open inflorescence). 2;u63 (open inflorescence), 23168

(open inflorescence), 23179 (closed inflorescence). 23175 (open inflorescence),

25876 (closed inflorescence). 2706?, (closed inflorescence). 27101 (closed in-



florescence), 27/5." (.closed inflorescence ), "//N, (Hosed inflorescence), 2 7 / <S\9

(closed inflorescence), 272.56" (closed inflorescence), 2.S74.S (open inflor-

escence). There is no geographic correlation lo open versus closed habit of

24. BULBOSTYLIS CAPILLARIS (L.) Clarke in Hook, f., Fl. Brit. Ind. 6:

Scirpus capillaris L., Sp. PI. 49. 1753.

Isolepis capillaris (L.) R. & S., Syst. Veg. 2: 118. 1817.

' ', '
/ / i

i nil I ilnl t,e\\ ( lisk 1
! 78 1820.

Isolepis brachupluilhi (Link) Schultos in R. & S., Syst. Veg. Mant. 2: 64.

1824.

Sen-juts miilitciihrnjn Spreng. S\ si. I: 2(17. 182").

Fimbrisiiilis capillaris (L.) A. Gray, Man. 530. 1848.

l-.nlrp/s nulifiilora Sleud., Syn. C\ p. MIS. 1855.

Stcnophijllus capillaris (L.) Britton. Bull. Torrey Club 21: 30. 1894.

Bulbostylis capillaris var. crcbra Fernald, Rhodora 40: 395. 1938.

lUilhosliilis capillaris var. isopoda Fernalcl, Rhodora 40: 395. 1938.

Annual, tufted, to 3 dm. tall. Leaves 1/4-1/3 the length of the mature

scapes, spreading or ascending, pale green, the blades linear-filiform (ca.

0.5 mm. wide or less), smooth, involute, prominently 5-veined, two veins

comprising the margin and upwardh seabrid or merely papillose of entire;

sheaths glabrous with broad, tan niin^iiis. these fimbriate apically. Scapes

capillary, about the width of the leaf blades or slightly wider, angulate,

prominently ridged and grooved, the ridges oecasionall.\ upwardly hispidu-

lous. Spikelets lance-ovoid or ovoid, acute, 3-5 mm. long, solitary or more

usually 2 lo 7 in open, umbel-like cymes with rays either quite short or

several times the length of the spikelets t\ r\ occasionally the spikelets

ubs, He in nh( ipitate clusters). Lowesl involucral bract acicular or

linear, shorter than to exceeding the inflorescence. Fertile scales ovate,

curvatc-kceled. siuoolh oi I'hieh pu'nerulenl. the apex acute, rounded, or

emarginate, the surface dark reddish-brown, the margin usually ciliatc

npiealL. Die midrib pi'omineut, usually a sharply contrasting pale green or

straw coloured, and either included or excurrent as a short mucro. Stamens

2, anthers ca. 0.5 mm. long. Akene t ngonous-obovoid. ca. 1 mm. long,

flavescent to pale brown, the edges smoothish and rounded, the faces

transversely rugose, of many rows of vertical, narrowly rectangular cells.

Tubercle depressed-globose.

Sandy fields, grasslands. Hearings and roadsides, often quite dry stiles,

especially abundant in areas of outcropping arenaceous rock, various pro-

vinces of North America, Maim- to Florida, west into Texas and the lake

states; scattered in the prairie provinces m ihe mountainous areas of

California, Oregon. New Mexico. Arizona and in contiguous areas of Mexico

as well as in the state of Veracruz (Krai :li()69). Rare in Cuba, central

America. Local in southern Asia.

Type locality: Virginia, Claijiou. Phototype from LI NX examined.



Bulbostylis capillaris is perhaps the most widespread and weedy species of

Bulbostylis in North America. It especially abounds on sandy highway

shoulders or on the gravel and cinders of railroad right-of-way. In areas in

which sandstone or granitic rock outcrops it is frequent in and about so-

lution pockets. Of all U. S. Bulbostylis it is found the furtherest inland and

north. In the Piedmont and in the inner Coastal Plain of the southeastern

United States it may be found in sandy fields in association with B. barbata,

B. ciliatifolia, and occasionally B. stenophylla, but does not intergrade with

any of these. In inflorescence and general appearance it comes closest in

appearance to B cilhitifnltu \ai cihatifohu hut differs in the more reddish

colour of its spikelets and in its akenes which are paler, finely rugose,

rather than papillate. It is a very rapidly growing annual, often going from

seedling to fruiting stage in a few weeks. Some workers have considered it

conspecific with B. juncoides, a common sedge of similar habit of the

mountains of Mexico and South America. However, that species is a hard-

based perennial, usually with much darker coloured spikelets having gray-

papillose akenes. Depauperate specimens of both are hard to distinguish,

fascicles of spikelets i

to early drought.

25. BULBOSTYLIS TENUIFOLIA (Rudge) Macbr., Field Mus. Publ. Bot.

11: 5. 1931.

Srii pus 1"fiuift>ruis Kud^c, PL Guian. 18. 1805.

Isolepis bufonia H.B.K., Nov. Gen. & Sp. 1: 222. 1816.

Scirpus bufonius (H.B.K.) Poir. in Lam., Encyc. Suppl. 5: 105. 1817.

Oncostylis tenuifolia (Rudge) Nees in Mart., Fl. Bras. 2: 83. 1842.

Bulbostylis capillaris vth ieiuujolia (Rudge) Clarke, Symb. Ant. 2: 89.

1900.

Fimbristylis bufonia (H.B.K.) Alain, Bull. Torrey Club 92: 291. 1965.

Annual or short lived perennial, in small tufts, rarely to 2 dm. tall. Longer

leaves 1/2 to 2/3 the length of the mature scapes, the blades filiform,

straight to somewhat twisted, prominently 5-ribbed, somewhat involute, two

marginal, the surfaces smoothish or stout-ciliate toward the base; sheaths

short, scarious-margined, pale bi wn I; pering at acute angle to the blade

proper, here long-ciliate. Scrpes si .-.i-M. smooth, little if any wider than

the leaves, prominently 5-ridged. Spikes lance-o oi ellipsoidal, acute,

ca. 3.0 mm. long, long-peduu<-inat^ m impl'- 1 ot t.n(h in once-compound

umbellate cymes, hence the inflorescence diffuse. Lowest involucral bract

usually shorter or little Iongei than the basal spikeld hence usually much
shorter than the entire inflorescence, and often hardly in evidence. Fertile

scales ovate or oblong, slightly curvate-keeled, smooth to hirtellous, a lus-

trous pale brown; evident nerves of the scales 3, approximate, forming a

deeper brown or greenish midrib, this very slightly or not at all excurrcnt.

Stamens solitary, anther ca. 1 mm. long. Akene broadly obovoid-trigonous,



en ii.;j nun long, yellowish or pale brown, the luces convex, low-papillalc of

finely colliculate.

Sandy wastelands, savannas, clearings in oak-pine or jungle scrub,

northern South America. Central America, the Caribbean, Mexico.

T\pc locality: French Guiana. Type not seem

A weed similar to B. cupilhuis, but more slender in habit and with smaller

pike! ts wh \ akene u papillati i ithei than transversely rugose.

26. BULBOSTYL1S ANTILLANA (Rritton) Fernakl, Hliodora 40: 392. 1938.

Stcnoplnjlliis anlillanus Bntton, Bull. Torr. Bot. Club 43: 447. 1916.

Perennial, in dense 1 tufts, to 3 dm. tall, ill nb i i u.n tullm or

swollen and usually encased in persistent, chaffy old leaf bases. Longer

ly linear (less than 1 mm. broad), ascending, involute, the backs usually

with 5 low ribs, the marginal ones with upwardly-pointing, stout-based,

trie-homos, the surfaces otherwise smooth Sheaths somewhat elongate, pale

brown or reddish brown, the margin scarions, broad, and with a tuft of

long, crisped hairs apically. Scapes smooth, about as broad as the leaves,

ascending, conspicuously many-ribbed and channelled, subterete or some-

what flattened (list ilb Spik 'lets lane* ovoid oi oblon > (i mm. long, acute,

very many in a dense, turbinate or hemisphnonc, glonierulato aggregation,

the primary rays short, either lenninating in a single spikelet or in cymules

of 2 or 3 spikelets. Lowest involucral bract rigid, ascending, thickened, the

blade setaceous, usually much oxserted beyond Ihe inflorescence. Fertile

scales ovate, curvate-keeled, the sides a rich, reddish-brown, the midrib

greenish, included or barely excurrent. Stamens 2, anthers ca. 0.8 mm.
long. Akene broadh trieonous-obnvoid, pale brown or stramineous, ca. 1

mm. long, the surfaces transversely rugulo.se with many fine undulating

lines of low, glistening, contiguous, isodiametric or short-oblong papillae.

Tubercle conical or depressed globose.

Dry sandy savannas, Martinique and Dominica.

Type locality: Grand Savanna, Dominica, F. K. Lloyd S22 (NY).

This species most closely resembles 11. ciUaH folia, differing in its bulbous

culm bases, and in its more sharply trigonous akenes. the papillae of which

III. FIMBR1STYL1S Vahl. Enum. 2: 285. 1806.

Perennial or annual, the culms solitary or in tufts, or variously rhizo-

matous, rigid or lax. leafy toward the base. Loaves filiform to narrowly or

broadly linear, glabrous to pubescent, flat or involute ligulate or oligulatc,

the sheaths closed or partly open at maturity of the leaf. Spikelets lanceolate,

oblong, ovoid or round in outline, terete or somewhat flattened or angled,

either solitary and terminal on the scapes or in simple or compound

belliform systems involving pedunculalo and sessile- spikelets of cymules.

the whole inflorescence as well as the cymules making it up often subtended

by a leafy involucre. Fertile scales glabrous or variously pubescent, sub-
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distichous to more often spirally arranged, deciduous, all but the lower-

most fertile. Florets perfect; perianth absent (the flower produced on a

short pedicel joint which usually disarticulates with the akenc). Stamens

one to three, the anthers oblong, basifixed, sometimes apiculate, the two

thecae at maturity longitudinally and lateralis dehiscing. Style two or

three-branched, the unbranched portion flattened and fimbriate for at least a

portion of its length, or (more rarely) subterete or angled, the style base

either flattened or swollen but in any evenl not persistent at the .summit

of the akene. Akenc Icn'.kiihi ; trigonous; surface of akene smoothish,

cancellate, or warty, usually made up of isodiametric or horizontally ar-

ranged rectangular cells, these either concave or protuberant.

Over 200 described species, in a variety of habitats in warm temperate to

tropical regions of the world.

Type species; Finibrislylis iliclintoma (L.) Vahl.

KEY TO FIMBRISTYLIS OF NORTHAMERICA4

1. Style 3-branched.

2. Akene trigonous, the surfaces smooth or warty; ligule of short hairs

3. The plants perennial, usually rhizomatous.

27. F. complanta (Retz.) Link.

3. The plants annual, caespitosc.

28. F. autumnalis (L.) R. & S.

2. Akene not trigonous or onlv obscurely so. obovoid, the surfaces usual-

ly warty; ht r ule wanting; plants annual.

4. Spikelet usual h hroadh ovoid to subglobose, blunt; fertile scale

rounded on the backs; leaf blades laterally flattened, the leaves

of a culm flabellately spreading.

29. F. miliacea (L.) Vahl.

4 Spikelet lance-ovoid, acute; fertile scales curvate-keeled; leaf

blades dorsiventrally flattened.

30. F. qidnquaiHjalaris (Vahl) Kunth.

1. Style 2-branched.

5. Ligule of shoi i I u n il in hat i<u n is not noticeable

in those entities which have broadly linear, flattened, leaf blades but is

difficult to detect in those extremes which have very involute, narrow,

leaf blades).

(: A system of slender, pale or reddish, rhizomes present: robust

perennials with tall, wand-like, culms.

7. Outer surfaces of spikelet scales uniformly pubescent; spikelets

elliptic-oblong, the ipici i II, brae euh h in« with the mid

rib exserted as a prominenl mucro; backs of leaf bases often

pubescent; plants <>'
. ( . ' ,> > around mineral or hot springs



of the southwestern U.S.A. and northern Mexico.

31. F. ihermuUs S. Watson.

7. Outer surfaces of spikelel scales glabrous or puberulenl apicallj

(hence spikelets usually more lustrous than in no. 5); spikclets

ovoid to lance-ovoid, rarely oblong, the apices of the bracts

rounded, with the midrib exserted. but not as prominently as

above; backs of leaf bases seldom pubescent; plants of the mid-

western U. S. A. or of the Atlantic and Gulf Coast of North

America.

8. Fertile scales puborulent toward the tip; scapes usually flat-

tened, often scabrous edged, distally; edges of leaves, especially

toward the tip, scabrid; akene finely bid definitely reticulate;

upper edges of salt marshes, duneswales, or in sweet marsh

inland near the coast. Atlantic and Cult Coastal Plain from New
Jersey to southern Mexico

32. F. carolhuana (Lam.) Fern.

8. Fertile scales usually smooth; scapes more slender, terete or

broadly oval in cross section and smooth distally; edges of

leaves usually not scabrid; akene smoollush or with longitudinal

rows of shallow isodiametric pits, moist to wet sandy prairies,

river sloughs, marshes and springy places, midwestern and

western U. S. A.

40b. /-'. j)uhcrula (Michx.) Vahl var. interior

(Bntton) Krai.

Rhizomes absent or, if present, thickened and made up of stout.

contiguous, culm bases: perennial or annual species.

9. Spikelets pale (stramineous on herbarium specimens, pale red-

dish-brown on living specimens), usually solitary, sometimes in

two's or three's on a culm; akenes appealing smooth under low

(10-20x) magnification, under higher magnification showing longi-

tudinal rows of shallow pits; usually low and spreading, always

smooth, annuals of Asian ormin bnl noun ih.<< in I hi tor.l il

regions of Georgia F I. • una. and Mississippi.

33. F. schoenoides (Retz.) Vahl.

9. Spikelets darker, usually in open or congested umbellate cymes
or panicles of cymes (depauperate examples with spikelets soli-

tary at culm ends).

10. Face (one side) of akene smoothish or with many (15 or more)

longitudinal rows of shallow pits or cells, thus finely striate.

perennials of brackish or coastal habi-

ches, edges of salt marsh, mangrove
Caribbean and/or coasts of Mexico and



of short-peduncled cymules at culm apex; akene pale,

yellowish ver\ dehcateh and hallowh reticulab or

smoothish; fertile scales densely appressed pale-hairy

toward the ape., oi wide distribution in the Caribbean,

also on the coast of Yucatan and coasts of Central raid

South America 34. F. jerrwjiuca Vahi.

12. The plants in tufts of fewer culms, the culm bases fibrous.

bulbous-thickened or grouped into sho
'

n .

the leaf blades well developed, flat and broadly linear;

spikelets lance-ovoid or ellipsoidal in a diffuse umbellate

cyme 01 s\stem I < \ ni il:i n pale r< «i i 1 Si u

vi I man: in 1 '
(li li l(

'

">" " P' 1 0] lu n on1
'

'

on nt 1 c-c 11 tt rlil. < ales I n Kin i> I h- s of hairs at the

apices; local in the Bahamas and Cuban Keys.

35. F. inaguensis Britton.

11. Annual, the leaves and often the scape spreading-hairy;

weed of the Atlantic and Gulf Coastal Plain of the United

States. ...... M. r iowevtosa Valil

10. Face (one side) of akene more coarsely reticulate, usually

with 12 or less longitudinal rows of horizontally oriented, rec-

13. Perennial with spreading hard, pale-green leaves: akenes

37. F. dichotoma (L) Vahl.

13. Annual witli spreading oi i cending leaves; akenes with

or without warts.

14. Sheaths densely spreading hairy; margins of leaf blades

spn , iin.i hair\ - i k ast toward I
u b;i ;< . leaves l.i md-

ly linear, spi • din nl <li ti( h u prime is rays of

umbel stiffly spreading the infloi iscence often as wide

as long or wider; edges of akene with at least a few low

warts; weed of Atlantic and Gulf Coastal Plain, N. C.

south to northern Florida, west into Texas.

38. F. decipiens Krai.

14. Sheaths, and leaves variable in pubescence; leaves nar-

rowly linear, usualh ascending: primary rays of umbel

spreading or ascending but inflorescence usually longer

than broad: akenes lacking warts or copiously warty;

of general distribution throughout the eastern U. S. A.,

Caribbean Islands, Mexico and south into South America.

39. F. annua (All.) R. & S.

5. Ligule absent.

15. Low, often densely tufted, weedy annuals; leaf blades linear-filiform.

16. Base of style with long, relieved hairs which cloak upper part

of akene body; surface of akene smoothish; Old World and



Asian, in North America round only in Cuba (and once on ballast

at Camden. N.J.. Sept. 18(55).

40. F. squarrosa Vahl.

16. Base of style hairless or at least lacking long reflexed hairs:

surface of akene reticulate.

17. Spikelets subsessile, in dense, head-like, involucratc clus-

ters, several of the imolucral bracts much longer than the

inflorescence; akenes obovoid.

41. F. Vahlii (Lam.) Link.

17. Spikelets in more open (umbellate) arrangement; akenes

cylindrical, almost terete.

42. F. perpusilla Harper.

15. Taller, more robust, wider-leaved, perennials.

18. Spikelets never as long as 5 mm., in dense, glomerulate, clus-

ters of cymules, often giving the whole inflorescence a head-

like appearance; tufted, hard-leaved, plants of brackish sandy

situations, primarily along the coast (peninsular Florida, the

Caribbean Islands, Mexico and southward).

43. F. spathacea Roth.

18. Spikelets (by seeding time) never as short as 5 mm., usually

closer to 1 cm. long, in more open inflorescences; the plants

usually taller, with more slender, wand-like culms.

19. Akenes with warty protuberances on angles and faces.

20. Scales of spikelet a dark chocolate brown, in the fresh

condition appearing almost blackish, outer surfaces of

leaf bases smooth save alone, margins; plants of grass

hinds and brackish heavy soils of Mexican high plateau.

44. F. argillicola Krai.

20. Scales of spikelet a reddish-brown or tan; outer surfaces

of leaf bases pubescent, also old leaf bases persistent as

shreds of long fibers: plants of reddish ela\ soils of open

oak and oak-pine stands (usualh In-quentb burned areas)

Sierra Madre Oriental and Occidental, Mexico.

45. F. pentastachya Boeck.
19. Akenes lacking warty protuberances.

21. Plants densely caespitose, common 1o brackish coastal

habitats; bases of leaves hard, leathery, usually very
dark brown or castaneou.s, often quite lustrous, deeply set

22. Spikeiols at seeding time a pale brown or pale reddish-

i.ni lul'ts of well-developed plants seldom a meter
tall; west coast of Mexico.

46. F. pallidula Krai.

22. Spikelets at seeding time a rich brown, reddish



brackish habitats on the east coast of Mexico (rarely

along the western coast), or the Atlantic and Gulf

Coastal Plains of the U. S. A., also found in the

Caribbean Islands.

23. Spikelcts arranged usually in a very compound,

open system, the inflorescence at maturity there-

fore much longer than broad; spikelcts oblong-

linear or linear-lanceolate (prior to drying); longest

bract , i inflorescence longei then inflorescence (in

most populations); brackish, usually coastal,

marshes, the Caribbean Islands and the Atlantic

coast of Mexico and south.

47. F. spadicea (L.) Vahl.

23. Spikelcts arranged usually in a denser inflorescence

which is often not much longer than broad; spike-

lets broader, commonly ovale or broadly ellipsoi-

dal; longest bract of inflorescence often overtopped

by inflorescence or barely longer; brackish coastal

marsh, Long Island south along the Atlantic coast

and west along the Gulf coast to northern Mexico,

tip of Yucatan peninsula: Cuba: the Bahamas.

48. F. castanea (Michx.) Vahl.

Plants in small tufts or culms solitary, common to a

. irietj "l habital « I S ' (from sandy acid pine-

land savannas or oak barrens to heavy praii .-.ii'l

but not in hi lash I marsh bases of leaves thick-

ened and hard oj culm < e bulbou bul in inj <

stout, contracted rhizomes or with fasciculate clusters

of narrow, orangish-brown, rhizomes.

24. Base of culms bulbous, often .jointed together into a

stout, knotty rhizome; old leaf bases often persisting

as shreddy remnants; outer surface of fertile scales

usually with some puberulence; savannas, prairies,

grass-sedge bogs, oak or pine barrens, and upper

edges of pineland ponds, U. S. A., the Atlantic and

Gulf Coastal Plain westward into the High Plains.

4!)a. F. pubcridd (Michx ) Vahl. var. puherula

24. Base of culms rarely bulbous, usually producing fas-

cicles of slender, orangish. rhizomes; old leaf bases

not persisting as shredd\ remnants: outer surface

of fertile scales seldom with no puberulence run: ,

usually sandy areas of prairies and along prairie

rivers, Nebraska, Kansas, and central Texas west into



49B F. pubcruhi (Michx.) Yahl var. interior (Brit-

ton) Krai.

27. FIMBRISTYLIS COMPLANATA(Retz.) Link. Hort. Bcrol. 1: 292. 1827.

Scirpus complanalus Rctz., Obs. 5: 14. 1789.

Cipx-rus annphniutus (Rctz.) Willd., Sp. PI. 1: 270. 1797.

fsolcpis irilldoioirii R. & S., Sysf. 2: 120. 1817.

TrichclostyUs complcmata (Retz.) Noes in Wight, Contr. Bot. India 103.

Trichrlnshilis inuiirauo. Noes in Mart. Fl. Bras. 2
1

: 79. 1842.

Fimbristylis obscura Fernald, Proc. Am. Acad. 36: 492. 1901.

Fimbristi)lis autumnalis (L.) R. & S. var. complavata (Retz.) Barros,

Anal. Mus. Argent. Ci. Nat. 41: 334. 1945.

Perennial, cither eaespitose or (more eommouK ) rlii/oinalous, to 1 meter
tall (usually about 2 to 4 dm. tall). Leaves ranging (often on the same
plant) from 1/5 the length of the plant to the same length, the blades
linear (up to 4mm. broad), sliffly ascending or spreading, flat, smooth, the
backs with numerous, subequal, raised veins, the margins each with a
prominent, pale, cartilaginous, ciliate-scabrid border; sheaths thicker,

broader, sometimes sharply keeled, stramineous to pale brown, with a

ly joining the blade at an acute angle. Ligule present as a line of short, pale
hairs. Scapes flat, similar to the leaves, sometimes twisted (in some coastal
plants, or in plants competing with tall vegetation, the scapes may be nar-
rower than the leaves, and somewhat angled or subteretc in the cross sec-
tion). Longest involucral bract with blade similar to that of the leaves, and
seemingly a continuation of the scape, shorter than to much longer than the
inflorescence. Spikelots linear-oblong to lanceolate in outline, usually 5 to

7 mm. long, dark brown, a rich reddish-brown, or tan. in a complex com-
pound end to congested pedunculate system of cymes or cymules. Fertile
scales ovate-lanceolate, to oblong, keeled (the keel sometimes ciliate-

scabrid) entire, the midrib excurrenl as a short mucro. Stamens usually
2 (rarely 3), the anthers 1.0-1.5 mm. long. Style 3-l)rauched, much longer
than the akene, trigonous at the base, sublerole above toward the branches,
utterly smooth. Akene trigonous-obovoid. apiculate, ca. 1 mm. long, pale
brown, very finely striato-reticulato. the cells almost isodiametric to hori-

zontally arranged, in numerous longitudinal rows, the surface also some-
times verrucose. Grasslands, savannas, grass-sedge bogs, or moist open dis-

turbed grounds, throughout the Caribbean Islands and North America south
of the United States. In both New and Old World topics.

Type locality: India (Type specimen not examined by this writer).

I have had field experience with this plant only in Mexico. There it is most
abundant in the high plateau country on the heavy dark earths of grasslands
or in moist soil pockets in the oak-pine belt. In the state of Durango it is

occasional at elevations approaching 9.01)0 feet. However, it is also found in



boggy situations in Hie cd;i t ii pla n V n i>l iw - !"< ted. the plants of

the lower elevations arc taller and have narrower scapes which in some

cases are hardly at all flattened. While some descriptions would indicate

a strictly caespitos- mo I !h< .
lani . i

; :' \c :• mi arc ; 11 rhi/.omatous and

tend to form large clones which aetualk ideally may dominate the vege-

tation of low areas of assland In all it is a well imuked species, readily

distinguishable from mti miah llu icspito >ed mu \ i v< ii Ii

it most often has been confused.

The surface of the akonc of F. comjslaiiutu is quite variable. In some popu-

lations it is almost smooth, in others evidently retieulate, in still others

verrucose. However, all these mindly exl i
l\n lclerislics tend to

blend together the more samples one inspects, and there seems to be little

geographic correlation.

28. FIMBRISTYLIS AUTUMNALIS (I..) R & S„ Syst. 2: 97. 1817.

Scirpus aiduvinalis L.. Mant. 180. 1771.

Scirpus mucronulatus Michx., Fl. Bor.-Am. 1: 31. 1803.

Scirpus michauxii Pers., Syn. PI. 1: 68. 1805.

Trichelostyiis (jcmimdu Noes. Linnaen 9: 290.. 1834.

'I'richelast ijtis nincroiudalus (Michx.) Torr., Ann. Lye. N. Y. 3: 355.

1836.

Fimbrislijlis jravhii Steud.. Syn. Cyp. 111. 1855.

Fniibrisintis frankii var.

Fnnbristijlis autuumulis \

398. 1935.

Cacspitose annual, usually 0.5-2.0 dm. tall. Leaves glabrous, spreading,

subdistichous. from half as long as the culms to equalling the culms, the

blades linear, (to 4 mm. broad), flat, the backs with numerous, raised veins.

the margin a pale, cartilaginous, ciliate-scabrid border. Sheaths broader,

keeled, with a broad, scarious. tan, emir- m.irgiii tins 'fining the blade at

an acute angle or truncate, hieiilo present as a line of short, pale hairs.

Scapes flat, similar to the leal blades, the edges often harsh. Longest in-

volucral bract with blade similar to that of the leaves, seemingly a con-

tinuation of the scape, shorten- to longer than the inflorescence. Spikelcts

linear-oblong to lanceolate usualh 3-'/ mm long, a pale to dark brown, in

an open to densely closed paniculate system of cymes, the primary rays

usually ascending. Fertile scales o\atc-lanceolato. usually keeled, entire,

the midrib excurrent as a macro. Stamens usually 2, rarely 1, 0.2-0.3 mm.

long. Style 3-branched, much longer than the akene. ingonous at the base,

subterete above toward the branches, utterly smooth. Akene trigonous-

obovoid, apiculate. ca. 1 mm. long, pale brown, the surface smooth to quite

Moist to wet sands, peats, silts or clays, primarily of disturbed, sunny

ground, various provinces of eastern North America: the Caribbean Islands,

Mexico, and Central America (here usualh in low grounds near the coast).



Type locality: Virginia (Clayton); phototype from LINN examined by

This .species has most been confused with /•'. cinitjihniahi (Retz.) Link but

differs primarily in its caespitose, annual habit and much shorter anthers (F.

complanala is perennial, usually rhizomatous).

Many forms of F. auiuuniulis exist, some undoubtedly as habitat re-

actions. The sculpturing of the akene face is quite varied, in that this may
range from utterly smooth to quite warty. The species also varies in regard
to width of leaf blade and scape, openness of inflorescence, thickness and
length of spikelet, number of spikelels, and total height of plant. Lower
plants with shorten-, stouter .spikelels have been referred either to F. gemi-
nata Kunth or to F. fmnldi Steud. Examples of these tend to be mostly from
the northern United States and southern Canada. Taller examples with nar-

rower, longer spikelels and more open inflorescence were referred by
Fernald to the variety inucronuhita (Miehx.) Fern. These latter arc pri-

marily from the southern United States or from the Coastal Plain. In

Louisiana, where I have observed the greatest number of natural popula-
tions of the southern form, there are many small ponds with vacillating

shorelines. Often, in October, along snc-.ii shorelines may be seen stands of

early and mid-summer weeks, these occupying higher, drying shores. Such
plants are usually quite tall, with diffuse inflorescence (in short, good
examples of F. auiiuunalis var. uiucronulata), but are developing shorter,

axullary shoots which terminate in denser inflorescences or stouter, shorter
spikelels. More recent exposures of moist area along the same pond show
younger plants winch are often identical to the sort of plants found in the

northern U. S. This has led me to think that perhaps shorter day length

coupled with cooler temperatures may be the basis for most of the vari-

ation within the species. In fact, if the specimens be of young plants most
late fall collections from the southern states bear striking resemblance to

summer collections made in the northeastern United States or southern
Canada. (See Krai specimens 23234, 23250, W-113. 23226. 23253, and Godfrey
63203).

29. FIMBRISTYLIS MILIACEA (L.) Vahl, Enum. 2: 287. 1805.

Scirpus miliaceus L., Syst. Nat. ed. 10. 868. 1759.

Scirpus bengalensis Pers., Syn. 1: 68. 1805.

rnnhriMi/lis liltorolis Oaud. m Ireyc, vol. Hot. -IK). 1826.

Isolepis miliacea (L.) Presl, Rel. Haenk. 1: 188. 1828.

7"rirheloslulis niiliact'ii (L.) Nees in Wight, Contr. Lot. India 104. 1845.

Caespitose annual to 5 dm. tall (rarely to lm.). Leaves equitant, dis-

tichous, from 1/2 the length of the plant to nearly as long, rigid, smooth,
flabellately spreading, (apering evenly from broad, clasping sheaths into

the blade, thence continuing to taper into a slender tip, the veins

raised, and evenly spaced, the margin of the blade narrow, p
laginous, antrorsely ciliate-scabrid. the margin of the sheath

broader, scarious, entire: sheaths keeled, often bladeless. Ligul.



dent. Scapes slendei but n id flnltt icd 01 soincuii;i m id in the no

section toward the base more ['[aliened distalh bui often with a double

margin along each edge. Spikelets subglobosc, ovoid or short cylindrical,

2-4 mm. long, on flattened scabrous pedicels in ,i :- i u i »>:<
I

!..,. lo <
<'<-

gested system of cymes. Lon invol nil bra nail lortei i i 11

florescence. Fertile scales ovate, pale to (usually) dark brown, smooth, the

apex obtuse, rounded, or emargmate, the margin entire, the midrib paler

by contrast, or greenish rar-h <-\« -iriiMil Stamens 1 or 2, anthers less

than 1 mm. long. Style 3-branched, the unbranched portion not much longer

than the akene, subietvte below moiv flattened and fimbriate above toward

ilic bidiKlx ikcnr ol,(,u,k iiMiilh ujiionh so ipiculate, ca. 1 mm.

long, pale brown, reticulate, the cells narrowly rectangular, horizontally

oriented in 4-6 rows on a face, the longitudinal nbs usually more promi-

nent and usually verrucose.

Sandy peat, peat-muck, and silt of open areas such as savannas, pond,

lake or river shores, cultivated areas (particular^ nee fields), in the U. S.

from N. C. south in the coastal plain into peninsular Florida, west in the Gulf

into Texas. Throughout the Caribbean Islands. Mexico, Central America.

Type locality: India (phototype from LINN examined by writer).

This species is very similar to F. qiunqv(HH)uhiris (Vahl.) Kunth. which

has been collected from North America only in Puerto Rico. Examples of

both species are, at LINN. It had been the opinion of Blake (1954) that,

in that an inscription does appear on the specimen known as F. quinquan-

gularis by prior authors, thai pbmt would, have to serve as the type. Such

being the case, the nearest available name for what previously had been

called E. miliacea by authors would be E. UtUmilis Gaudichaud (Freyc.

Voy. Bot. 413. 1826.). However, it is the opinion of Kern (1954) that there is no

proof which of the two specimens may actually have been used by Linnaeus

in drawing up the original description. Therefore Kern's solution has been

to consider the two sheets as syntypes; accordingly he has selected the

second to serve as a lectotype in order to avoid legally "an undesirable

Kern is here adopted.

It is easy to see how Linnaeus could have placed both species under one

name in that both are annual herbs of similar foliage, habit and fruit. How-

ever, they do differ consistently in shape and . almannn of spikelet, F.

miliacea having a subglobosc to short-oblong, blunt spikelet and F. quinquan-

gularis having a lance-ovoid, acute spikelet.

If a species of Fimbristylis could be called attractive, this one comes

closest. The history of introduction of this weed into the U. S. A. probably

parallels that of rice, in that it is a common species of the rice growing

countries of the Orient. In fact, in areas of the U. S. where rice is presently

being grown (i.e. Arkansas [ ouisian mri south in T< vas) it is often the



oil. FlMRUISTYLi: gi \\c\ \m;\ r \ms ( \ a hl) Kunth, Enum. PI. 2: 229.

Caespitose annual to 5 dm. tall (rarely taller). Leaves equitant, ascending,
from scale like and quite short to nearly as Ion

tapering rather evenly from broad, clasping,

the blade, thence tapering gradually to the tip, the

itself antrorsely scabrid. the sheath margin scaru
evident. Scapes slender, about the width of the leav<

deeply angulate (with 3 or 4 sharp, flattened ridge:

volucral bract .shorter than the inflorescence. Spi

mm. long, acute, in a diffuse paniculate system of cymes, the primary rays
elongate hence the whole inflorescence usually longer than wide. Fertile
scales ovate, acute to acuminate, curvate-koolod, a rich, lustrous reddish-
brown, glabrous, entire, the midrib conspicuously elevated and pointed be-
yond the scale as a slightly recurved mucro. Stamens 1 or 2, anthers ca.

0.5 mm. long. Style .-{-branched, slightly longer than Ihe akene, the un-
branehed portion about the length of the branches, three-angled in the
cross section, and delicately fimbriate from at least the midpoint to the
branches. Akene obovoid or pyriform, ca. 1 mm. long, obscurely trigonous
or subterete, pale, apieulale, reticulate with the cells horizontally oriented
in 4-0 vertical rows on a face, the longitudinal ribs usually more prominent
and also usually verrucose.

Sandy swamps, roadsides, and fields, Puerto Rico. A common wetland
weed of the southern Orient, probably ivccnllv introduced in Puerto Rico.

Type locality: Presumably southern India. Type at C, not examined by this

For the discussion of the synonymy of the species, and the nomenclatural
problem that involves it and /•'. miliaeea. see discussion under F. miliacea.
F. quinquangularis is evidently very closely related to F. miliacea, but dif-

fers in having narrower, acute, more reddish spikelets and leaf blades
which have dorsiventral rather than lateral flattening.

I am obliged to Professor Gonzalez-Mas, of the University of Puerto Rico,
Mayaguez, for specimens or the Puerto Rican record and which I had er-

roneously identified earlier as F. eompUinota. These- specimens are as fol-

lows: PUERTORICO. Mayaguez. College campus, Mayaguez, A. Gonzalez-
Mas 2198, 2132; Mayaguez Miradero Road, A. Gonzalez-Mas S80; Carolina,
65th Infantry Road, Banks of Rio Grande de Loiza, A. Gonzalez-Mas 1230.

31. FIMBRISTYLIS THERMALIS S. Wats., Bot. King's Expl. 300. 1871.

Rhizomatous perennial, the plants solitary or in small tufts, from 0.5-1.5

meters tall. Leave.,, 1/3-1/2 the length of the scapes, the blades linear, 1-3

mm. (-4) mm. broad, flat to somewhat involute, smooth or with some
pubescence toward the sheath and apex on the lower surface, veins numerous



laginous, ciliato-scabrid Sheath of the scape much broader, clasping, in-

durate, usually with ome pubescence, stramineous to dull brown, with a

broad and scarious m rgin this usuallj entire and converging to the blade

at an acute angle. Ligule of short pale hairs present upper surface of the

blade just above the ligule usually puberulent. Spikelets oblong-cylindric to

lance-ovoid, 1.0-2.0 cm. long, a pale dull prown, one to many in a closed to

quite open pamcul be >\ .V;n oi ^ i m s 1 oimesi bt mi »i the inflorescence

shorter than the inflorescence Scape i ithei rigid, about the width of the

leaves, glabrous, main ridged ubterete he'ov, progressively flattening

toward the inflorescence, the edges of the flattened portion scabrous. Fertile

scales ovate, subentire, a pale dull brown, the backs uniformly puberulent,

the midrib by contrast paler, and exserted as a prominent cusp. Stamens

3, the anthers about 2 mm. long. Style branches 2, the style flattened and
fimbriate from the base to above the point of branching. Akene lenticular-

obovoid, about 1.5 mm. long', a dark lustrous brown, finely reticulate, the

individual foveae hon/onlnIK ud mailji in, mod n mmerous. vertical

Type locality: U. S. A. CALIFORNIA. SAN BERNARDINOCO.: vicinity

San Bernardino, S. B. Parish :W67 Ilolotype al ( II Phis locality is probably

Arrowhead Hot Springs, from which I have collected a series of specimens

later to be distributed as lopotvpes (Krai :>?a.97).

Wet, highly minoiah/ed, irmaih hhi\ subsumes .>! mai shes and banks
of hot springs, or at leas! in desei'l provinces, southern California, Nevada,

Utah, and Arizona, and south to the stales of Baja California and Coahula

in Mexico.

F. thermalis has pcili ip die m< i umqiH habit u ol . 11 the s])ecies treated

here. It abounds on the hoi sand} baidc ol hot -.pnig'. m m Ibe bield\

mineralized sands o( marshes in deserl country where the temperatures
of the ground become quite high. The substrate in which it roots is often

hot enough to be uncomfortable to the touch and. as one follows a stream
away from the hot springs which are lis source it is col iced that F. thermalis

is gradually lophu.d K .lh , ,.| l ,, die banks. Taken out of con-

text of habitat it could easily be mistaken for the robust, Gulf Coastal Fim-
bristylis caroliniaiia Howevei u differ: markedh from lira ( . e 1,\ i ,

much more pubescent prominentlj mucronat< pi] lei stales, and in its

usually pubescent loaf .sheaths V hd >a l.d forms of F. caroliniana have
a haploid complement of )i0 chromosomes. V. thermalis has but 10.

The species geographically nearest /'. thermalis is F. puberula in that its

variety '•interior" is of the high plains of the western United States. It is

not unreasonable to suppose that F. iliermalis arose long ago from F.

jiuberula at a time when a moistcr climate permitted a eoiitmumn of sedge

habitats to exist at i i Jot ib m< i u u it 1 1 subsequent drying out of large

areas of the West populations of this rhizomatous sedge became isolated and
have adapted to the unique niche (he\ now occupy. In fact, the only consis-



tent differences distinguishing F. llwrmalis from F. puhcrula var. interior

are quantitative, F. tlicrvuilis being more pubescent (particularly on the

backs of the spikelet scales) and a far more robust plant.

I have visited a locality in Coalmila where F. ilirnualis is extremely

abundant on seepage areas in the viciniiy of Cuatro Cieuegas. In that locality

it grows amongst an odd admixture of brackish soil plants such as Cladium

jamaicensc, Distichlis spicuia, Anaiioj'sis calitonucu, Suhatia strllaris and

Samnlus cbracicalus. It is an area strange beyond description, the hot

winds blowing from the surrounding Coahmlan desert aiul over these patches

of rich marsh flora. The seepage itself is so filled with minerals that they

precipitate in places as an actual crystalline crust, the upper portion of

which literally bakes in the glaring sun.

I have been able to raise good crops of this species from fruit collected

from both California and Mexico, so that it would seem that it is not de-

pendent upon a heated soil medium save in nature.

32. FIMBRISTYLIS LAROLINLANA (Lam.) Fern., Rhodora 42: 246. I960.

Scirpus carolinianus Lam., 111. 1: 142. 1791.

FhnbristijHs harperi Britton in Small, Fl. Miami 29. 1913.

Rhizomatous perennial, to 1.5 (-2) meters tall, the elums solitary or in

small tufts, the bases rather shallowly set in the substrate. Leaves sub-

distichous, usually spreading, about half as long as the scapes, the blades

firm, linear, 2-5 (17) mm. wide, the surface smooth or in some cases pube-

scent near the ligule on the upper facie the backs with several raised nerves,

the margin pale, hyaline, scabrid. Leaf sheath broader, clasping, firm, a

pale, to dark brown, glabrous to sparsely pubescent, with a wide stramine-

ous, tan or reddish-brown scarious margin, this gradually or abruptly passing

into the blade, and often filiate at this point. Ligule of apprcsscd hairs,

usually complete. Scapes about the width of the leaf blade, glabrous, many

ribbed, subtcrete toward the base, usually 1
1
aliened toward the apex, in

which case the edges scabrid. Longest bract of the involucre much shorter

than the inflorescence to but slightly exceeding it, the back glabrous to

puberulent, the margin harsh. Spikelets ellipsoidal, lance ovoid, or oblong,

0.5-1.5 cm. long, blunt to acute, a pale dull brown to reddish brown, few to

many in a compound umbellate system of cymes, the edges of the peduncles

scabrid. Fertile bracts ovate, glabrous or puberulent on the backs toward

the apex, the margin entire, the surface marked by a thick, usually paler

area of midrib, tin -iometim • -x< in eul is ,, short nun 10. Stamens 3, the

apex of the flattened filaments narrowed, the anthers about 3 mm. long.

Style 2-branched, flat, fimbriate from near the base to slightly beyond the

point of branching \ken< lenticular-obovoid ca. 1 mm. long, a pale to

deep brown, often lustrous, finely reticulate, the reticule being made up

of several fine rows of foveae or horizontally oriented rectangular cells.

Pedicel joint very short, usually persistent.

Brackish, alkaline or mildly acid sands or sandy peats of beaches, dunes-

wales, lakeshores rondsid ditch mm rel\ ninas or flatwoods,



coastal plain, New Jersey south into the Florida Keys and west along the

Gulf to the state of Tabasco, Mexico; Cuba.

Type locality: "e Carolinia. D. Frascr." Ilolotype at Herbarium Lamark,

P. Phototype examined.

F. carolimuna is one of the more robust species. It graces those portions of

the Atlantic and Gulf Coastal Plain where extensive deposits of sand «k

velop along the coasl it i: abundanl where salt marsh grades into cir-

cumncutral marsh, where moisture accumulates in interdune swales, or

even in mildly acid marshy situations inland. Occasionally it is in association

with F. castanea, a true brae fish maisli species ha* tin-, is usually along

an ecotone. It ma\ ea ih he II tingui lied ham th I secies by its rhizo-

matous, rather tha>. -i. •., h i

l a !• r flattened rather than rounded

upper culms, by its broader, blunter leaves and by its paler spikelets.

While F. castanea may enroach on its habitat from the seaward side, F.

pubcrula ma> do th( >arai horn th landvmcl id< lm i p.n i« ilaib th

case in the state of Florida, where much of the land is either undergoing

mechanical disturbance (which would lend to nu\ hainlai types) or is re-

cently emergent. I was once of the opinion that these two species were easily

distinguished on the basis of rhizome character alone, that F. caroliniana

invariably produces long, slender rhizomes while those 1 of F. puberula are

a jointed together complex n iluc k bulbous knotty, culm bases. However,

some F. puberula have at seasons of the year long slender rhizomes in ad-

dition. Examples of this are to be found in the flat country along the St.

Johns Rivei m peniiisuiai lorida also in broad ma h between the Indian

River and the present coast. Therefore other, supplemental characteristics

must be found to distinguish F. caroliniana from F. puberula. These con-

sist of a noticeably broader, usually spieadiug. leaves, a stouter and usual-

ly flattened uppei scape to ethei with j discernible (with hand lens) usual-

ly complete ligule ol hairs Plants which < xiuial su- h characteristics have

haploid chromosome complements of either 20 or 30; (he 3()'s are invariably

the most robust plants and the e an mo i < il a lm nd in closest proximity

to the present seaeoast Sceiunbei disc nssioit undo / puberula Michx.

33. FIMBRISTYLIS SCHOENOIDES(Retz.) Vahl, Enum. 2: 289. 1805.

Scirpus sclioenoides Retz., Obs. 5: 14. 1789.

Fimbristylis inconstant Stcud., Syn. Cyp. 107. 1855, fide Clarke.

Caespitose annual 1.0-3.5 (-4.0) dm. tall. Loaves 1/3 2/:! the length of the

culms, the blades linear, about 1 mm wide, smooth, flat or somewhat in-

volute, pale green, spreading to ascending, the backs with a few prominent

raised nerves, the margin evident as a narrow, thickned, distantly ciliate-

scabrid border. Leaf sheath broaden firmer, wilh a wide, usually tan or
reddish brown, scaricms entire margin, this rounded or subtruncate at

junction with blade. Ligule present as line of short hairs. Scapes rather

rigid, slightly narrower than the leaves, many-ribbed and subterete toward

the base, becoming somewhat flattened (oval in cross section) near the in-

florescence. Spikelets ovoid, 5-8 mm. long, I'lavcsecnt, acute to blunt tipped,
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often solitary, sometimes in twos and sessile ami distant on a scape rarely

in threes and laterals pedunclod. Lowest bract from shorter than the sub-

tending spikelet to much longer, the blade similar to that of the leaves.

Fertile bracts broadly ovale, entire, the whole surface uniformly nave-

scent, the midrib indistinct save as a short rnucro. the nerves apparent

as paler lines. Stamens 3. the anthers about 1 mm. lorn,'. Style 2-branched,

thickened at its base, otherwise flat, fimbriate from about its mid-point to

the point of branching. Akene lenticular-obovoid or obpyriform, nearly 2

mm. long, nearly white to pale brown, finely reticulate, the individual de-

pressions usually almost isodiametric, and arranged in numerous vertical

lines, Riving a "honeycomb" appearance to the surface. Joint of akene

(pedicel) up to 1/5 the length of the fruit, usually persistent on akene.

Moist sand\ clearings savannas road i ban llutwoods clear-

ings, particularly on recently disturbed ground. Coastal IMain of the United

States from eastern Georgia south to the tip of Florida, west along the Gulf

into Mississippi An introduction from tropical Asia.

Type locality: India ("F. schoenoides. Cyperus monostachyos junior, ex

India orientali, Koenig"). At C. Specimen examined by this writer.

Fimbristylis schoenoides, with its pale, often solitary, spikelets, and its

very finely reticulate akenes, is so disi i n nihri >ecies in the range

to be looked for in disiurbei pine flab oods iiuuu a aoith into the Caro-

linas and west into eastern Texas. No specimens of it have been found from

Mexico. In Asia it is similar (see plate 33a) to F. polyirichoides (Rctz.)

Vahl (see plate 33b) and to F. tristachya R. Br. (sec plate 33c) both of

which may have similar habit .nn\ spikelet characteristics. It differs from

the former mainly by having several nerves on its fertile bracts; it differs

from the latter mainly by having a shorter style. In that only this

plus anther length distinguish /'. sclioenoidcs from F. tristachya,

sible that they are the same species. Roth have the s

plement, namely N equalling 5.

34. FIMBRISTYL1S FKRRUG1NFA(L.) Vahl, Enura. 2: 291. 1805.

Scirpus fvrruuim'its L.. Sp. PI. 50. 1753.

Scirpus debilis Lam., 111. 1: 141. 1791, fide Vahl, Enum. 2: 292. 1805. Not

S. debilis Pursh. 1814.

Scirpus j'crrugincus var. debilis (Lam.) Poir. in Lam., Fneyc. (>: 780. 1804.

Fimbristylis sublulcralis Steud., Syn. Gyp. 114. 1855.

Fimbristylis ferruqhiea var. compacta Kuekenth., Kepert. Sp. Nov. 23:

196. 1926.

Tufted perennial to 7 dm. tall, the outer leaves of a tuft often abbreviated,

scale-like. Leaves seldom half as long as the fully developed scapes, some-

times bladeless or very short-bladed, the blades narrowly linear (up to 2

mm. broad), flat to involute, smootlusb. the backs prominently ribbed, two

of these forming an incrassatc. pale margin, this (abate with ascending,

pale, stout-based baa
i ih ith ; broad, smooth, with a wide, tan or reddish-
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brown, subscarious margin that forms an acute angle (or is subtruncatc)

and ciliate apically. Ligulc present as a horizontal line of short pale hairs.

Scapes rather rigid, noticeably wider than the leaf blades, many-ribbed,

subterete toward the base, often somewhat flattened toward the inflor-

escence. Spikelets dull reddish -brown, broadly to narrowly ovoid, O.S-1 i)

cm. long, acute to hhnii rareh oldan n inll\ ui i dense 1 usualh simple

cyme or even a subcapitate cluster (peduncles of spikelets rarely longer

than 2 cm. in North American examples). Longest involucral brad" similar

to leaves but shorter, usualh shorten llvm the nilloi-esceuce or equalling it,

sometimes up to twice as long, Foitile bracts ovate, pale reddish-brown,

save loi i ( in i ) < \ recti lot itu in I mid-zon lit ip< aide to

obtuse, the margin entire or ciliate apically, die surface smoothish save

toward the apex where pale, appressod short hairs concentrate; midrib of

scale inconspicuous, the individual veins comprising it indistinct, but ex-

serted as a short cu p stamen the inthers short (less than 2 mm.
long). Style ^-branched, flattened, the edges fimbriate from base to point

of branching. Akene lenticular-obovoid. I'd/c/;/ reticulate, the individual cells

subisodiametric and in distinct longitudinal lines (less often of lines of

narrow, horizontal reetati les) Bast >! ikem jointed to pil let In m in

of a hoi i imia \ hieh u nalh bi. ik oil with the fruit. Chromosomes N
equals 10.

Type locality: Jamaica ( in lamaicae paludtbus maritimis.")

In North America found mostly in the Caribbean Islands always close to the

sea or in brackish localities inland. ,d-,o found in Yucatan peninsula. Of

world-wide distribution in the tropics.

This species is distinguished from other brackish- habited Fiiiihristylhs by
its short leaf blades, its rather plump imi.iIK uwiegated spikelets, its

finely reticulated akene 1
- < nel In t lo < < i copii u p d< pubescence of the

35. FIMBRISTYLIS INAGUENSIS Britton, Torreya 13: 216. 1913.

Perennial, the culms solitary or in small tufts, to (i dm. tall, from a knotty

rhizome comprised of old, bulbous, culm bases, the old leaf bases per-

sisting as fibrous shreds. Leaves from 1/3 to 2/3 the length of the culms,

spreading, often d dictions the blades linear, to 4 mm. broad, flat or

rarely somewhat involute, smooth or sometimes puberulent inside in the

zone oi he I >alh imid the Ind tncon ptcuoush tHt\<il ihe marginal

nerves often prom a i uid.i im >
. mi • ui i » antrorsely ciliate-

scabrid; sheaths clasping Ihe I icks hard, a pale to deep brown, often

puberulent, the mat fin broai carious tan oi reddi h-brown, puberulent

and also ciliate distall> l.iguk usualU present as a zone of ascending, pale,

i loit d ii it rigid, flattened dt iih ubh i l< b( low. Longest in-

volucral bract shorter than to somewhat longer than the inflorescence, rigid,

the blade flat and intrursel dial bri Ih icath puberulent. Spike-

lets lance-ovoid or cylindrical, at maturity ca. 1 cm. long, acute, reddish

brown, from few to several in an open or compact, simple 1 or compound



umbellate cyme, the primary branches or rays ascending. Fertile scales

oblong or ovate, smooth, the apex acute to obtuse, the margin entire or

sometimes ciliate, the backs rounded: nerves of the bract low, inconspicu-

ous, included or sometimes slightly exseiled -is a weak, short mucro. Sta-

mens 3, the anthers ca. 2 mm. long. Style 2-branched, flattened, the

edges fimbriate from about the mid-point to ihe area of branching. Akene

lenticular-obovoid, 1.0-1.5 mm. long, tumid, finely reticulate, a pale to deep

brown, the individual almost isodiametric cells arranged in many fine

longilnihual liars.

Sandy beaches and clearings, the Bahamas, also in the Cuban Cays.

Type locality: Inagua, Nash and Taijlnr 1019. Holotypc at NY.

This entity most resembles F. caroliniana in that it is of very robust

habit, has stiff, flattened scapes, and has spreading, flattened, broadly-

linear bluntish leaf blades. However, it lacks the slender rhizomes of that

species, being more similar to F. puhcruhi in having a system of bulbous

culm bases jointed together into a stout, knotty rhizome.

36. FIMBRISTYLIS TOAlFATi >S \ Vahl. Fnum. 2: 290. 1805.

Fiuibristiflis diplit/Ua var. pluristriaia Clarke in Hook. f.. Fl. Brit. Ind. (i:

G37. 1893.

i'imhiisl utis podacarpa Nees iti Wright, Contrib. 98. 1843.

Fimhristijtis annua forma tomeniosa (Vahl) Ohwi, .Tour. Jap. Bot. 14:

578. 1938.

Caespitose annual to 7.5 dm. tall. Loaves from half as long to nearly the

length of the mature culms, the blades linear 2-4 (-5) mm. broad, usually

flat but sometimes slightly involute, spreading to ascending, the surfaces

pubescent, the backs with several prominent raised nerves, the margin evi-

dent as a pale, cartilaginous narrow border which is ciliate-scabrid. Leaf

sheath broad, usually tomento.se, with a wide, brownish, subscarious mar-

present as horizontal line of short pale bans Scapes rather rigid, subteretc

basally. usually flattened or oval in cross section just below inflorescence,

smooth or variously pubescent. Spikelets at maturity a rich reddish-brown,

lance-ovoid, 4-(i mm. long, acute, usually many in a rather dense paniculate

system of cymes, the primary branches of which are usually ascending,

pubescent (spikelets solitary m depauperate specimens). Longest involucral

bract exceeding inflorescence, leaflike m its vestiture. always with a promi-

nently hairy sheath. Fertile bracts ovale, at maturity glabrous, reddish-

brown, save for a paler, often greenish, area or midrib, this usually exserted

as a short cusp (backs of the midrib of lowermost scales often with some

hairs). Anthers 2, 0.7-1.0 mm. long. Style 2-branched, flattened, the edges

fimbriate from near the base to the base of the branches. Akene obovoid,

slightly apieulate, including the pedicel 1.7-2.0 mm. long, lenticular, finely

foveate (pitted), the pits arranged in many vertical rows, sometimes slight-

ly umbonate, at maturity a dark to pale brown save for the pale margin;

pedicel joint persistent, up to 0.5 mm. long.



Moist to wet sands silts m t la\ s 01 <i In. ied iia! hats such as pond .

river banks, roadside ditches, canals, or agricultural grounds, coastal pla

from North Carolina south to northern Florida and west into Texas.

Type: Holotype at C (" ex India o:

F. tomcnlosa is fast becoming one

in Louisiana, Te\a^ md \iknn a-,, it o al o id inioiminoi in liimci in >-

growing areas of Georgia and the Cnrolinas. However, for all its present

abundance, it is rare in U. S. herbaria, an indication that it may be a com-

paratively recent introduction. What few specimens have been collected

have usually been identified either as /•'. dichotoma or as F. annua. How-
ever, it differs from both in fin -I- pi tc< tiiate < li ira« tor of its akenes, in

its consistently hairier and wider leaves, and in the distinctly "rusty" colo-

ration of its mature spikelets. It is an annual throughout its range and has

the lowest haploid chromosome complement of the complex (N equals 5).

In the nee count n <•' southern .ouisiana it ma\ be so abundant in late

summer as to form dense stands wherever there are moist roadside ditches,

37. FIMBRISTYLIS DICHOTOMA(L.) Vahl, Enum. 2: 287. 1805.

Scirpus dichotomies L., Sp. PI. 50. 1753.

Scirpus diphyllus Retz.. Obs. 5: 15. 1789.

Fimbristylis glaucum Vahl, Enum. 2: 288. 1805.

Fimbristylis la.ru m Vahl. Kiium. 2: 292. 1805. in part.

Fimbristylis bri.ioidrs Noes & Meyen; Noes in Mart., Fl. Bras. 2 1
: 74.

Fimbristylis Annua f. bri-oidrs (Noes & !\Ic\en) Kuekenllo. Report, Sp.

Nov. 23: 196. 1926.

Fimbristylis diphyllu ssp. diffusa Ward, Castanea 33: 127. 1968.

Tufted perennial to 5 or even 8 dm. tall. Leaves from half as long to

nearly the length of the culms, the blades linear, 2-5 mm. broad, flat to

somewhat involute, often glaucous and spreading, usually smoothish or

rarely the lower surface pubescent, the backs with several prominent raised

nerves, the margin evident as a pale, cartilaginous border which is ciliate-

scabrid; sheaths bi tad usuallj appressed pubescent, with a wide, tan or

reddish-brown, subscarious margin that is filiate and subtruncate apically.

Ligule present as a horizontal line of short hairs. Scapes rigid, subterete

basally, usually flattened or oval in cross section just below the inflorescence

(the edges of a flattened scape usually scabrid). Longest involucral bract

nsualh lon-ei than die milote < e<u e the blade amilai to a leaf blade, the

sheathnm base sometimes pubescent and cili ite Spikelets drab, brownish

or reddish brown usiialh kmce-o\oid or oblong, 4-8 mm long, acute, in a

open of dense, simple to compound unbellate system of cymes (spikelets
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the apex acute lo obtuse, the margin entire; the surface smooth, a pale

dark brown save for a paler, often greenish midrib: midrib terminating

the scale apex or excuiTent as a short easy. Anthers 1 or 2, about 1 mi

long. Style 2-branched, flattened, the edges fimbriate toward the point

long or slightly longer, apiculate. white to brownish, st

cells rectangular, shallowly concave, horizontally arranged in (5-)

longitudinal rows/side, the longitudinal ribs more conspicuous

On a variety of subsl rates so long as lhc\ are moist and miiiiiv: sa\ annas,

roadsides, fields, grasslands, etc. in warm temperate to tropical climates

of both hemispheres. Fast becoming a weed of moist, open, sandy soils

throughout the lower Coastal Plain of the southeastern United States.

Type locality: India (type material consists of specimens some of which

As has been stated by C. E. C. Fisher (Kew Bull. 1935: 149-150) F. dicho-

toma is based on Scirpus dirholomus Linn. Sp. PI. 50 (1753). This same

plant was described by hinnaous in Ins Fl. Zeyl. Hi, which description was

in turn based on both Hermann (Zeyl. 2(i) and Flukenol (Aim. 179, t. 119,

f.3). Both of these latter citations are represented by type specimens at BM.

Material from my own collections has been compared and matches with

the types (thanks for the comparison are due to Prof. John Lewis of the

British Museum). The species lias been confused with both F. annua (All.)

R. & S. and with F. bisumbcllaia (ForsU.) I'.nbani. Many authors maintain

that F. annua is a part of the F. dicliotoma complex: however, F. annua is

invariably annual while F. dicliotoma is (at least in the New World) a per-

ennial species. Another annual plant of the Old World with smaller akenes

and spikelets but with a habit, similar to that of F. dicliotoma was also often

misidentified as that species: thanks again to Fisher (I.e.) this mistake has

been ironed out, the correct name lor Hie plant in Ihis case being F. bis-

umbcUata (Forsk) Bubani (for an illustration of the species, see plate 37B).

Actually, any large set of New World specimens of F. dichotoma and F.

annua will show extremes that are most difficult to place. As a rule the

former species in addition to being perennial, is a smoother plant, usually

with broader, sliffei lohaee. and almost always with no tubercles on the

ribs of the akene. As a rule specimens of the latter species, in addition to

being annual, are either hairy or narrower-leaved, have sorter foliage, and

very often have tubercles on the ribs of the akene.

Vegetatively both are quite similar, having distichous, usually spreading,

hard leaves, these as a rule broader than those of F. annua. Save for the

sheaths and margins of the leaves and imolueral bracts, the foliage is usual-

ly smooth, very olieo glaucous. The scapes are rather rigid
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brown. The main difference between Hie two sorts of F dichotoma lies in

the relative denseness ol fiie mllou'sccnco. In one (see Krai numbers

25372, 27785, 27794 from Mexico and ".)'.'/ 3 H953 V><)1?.a. ''.".92/ ''090 '/;;/

25883 from the U. S. A.; see also plate 37) the total inflorescence is made
up of several, lone, ra\ ed dens.- Hosier ol c\ mules. In the other (see Krai

numbers 17841, 18270, 18452, 18386, 18594, 22769, 22777, 25232, 25912b, 27375,

27554, 27845, etc. from Mexico and the U. S. A.) the inflorescence is an open

system of cymules i
' . . . f I >l i i Mexico and the U. S. A. both

often occur in the same locality in Ihe limlihinds of Mexico only the latter

type is found. This i i n-\n-> n nil-; > •
i is correlated with a difference

in chromosome number, the haploid complement of plants with the closed

inflorescence being id licit -if plant: with an open inflorescence II. Their

are pubescent examples of both, but these are far less frequent than the

smooth (sec Krai numbers 25615, 27562 of Mexico, and 27832 from Louisiana.

U. S. A.) 1 have taken fruit from spikelets of both forms; these develop into

plants consistently tru< to type Howevei in thai there are several speci-

mens from Mexico and Central America which have intermediate sorts of

inflorescence, it is difficult to know how to annotate the material. For con-

venience sake I have therefore annotated all of the forms as F. dichotoma.

with hopes of investigating this sort of dimorphism in more detail.

38. FIMBRISTYLIS decipiens Krai, sp. nov.

Annua caespitosa ad 3 dm. alta foliis

Vaginae dense pilosae; laminae basin ver

lato-lineares, paten tes,

latior. ramis primaries

Caospitose decumbent annual to about 3 dm. tall, the scapes spieadme

or ascending. Leaves about 1/2 as long as the matur< culms, the blades

linear, pale green, averaging about 2 nun. wide, the tipper and lower sur-

faces smoothish, or with creel, long triehomes alone; the veins beneath, the

backs willi several prominent raised nerves, the margins thickened, pale-

cartilaginous, with approximate to scattered, long horizontal triehomes to-

ward the blade base, ihesc gracing me a <-culuid moem dislally; sheaths

closed vill ) rose . iuoii fan mat 'in ilu ,pi > he |)il< ' do li a

apically. Ligule present as a line of shoit \> ik mine, -1 inn S i\ <
^

fairly rigid, multicostate, terete below, sometimes slightly flattened distally,

the i« 1 < , iometin -s wil .h scattered, horizontally spreading" hairs. Longest

involucral bract, longer than the inflorescence, similar to h :aves in width

and indument of blade, the expanded sheath spreading pi] lose. Spikelets

ellipsoidal to lance-ovoid, 5-6 mm. long, acute, s tramineous to brownish, few

to several in an open sy: stem of spreading,, usu ally 1-3-spikeleted, cymules.

the inflorescence usually about as broad as or broaden- thai l long. Fertile

bracts broadly oblong to ovate, the apex acute to acuminate or obtuse, the

margin entire and scaric ius, paler, the surface smooth, tan or tinted with

brown, the midveins incc .nspicuous and pale, oi • the midnerv. 3 itself green;
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about the midpoint to the base of the style branches. Akene broadly lenti-

cular-obovoid, about 1 mm. long, pale brown or greenish-brown, the 2 edges

somewhat thickened and paler, the surface ridged-reticulate, the cells rec-

tangular and horizontally oriented in 8-11 vertical lines to a side, with the

longitudinal edges more prominent than the transverse; edges of the akenc

usually with a few isolated papillae toward the distal end.

A weed of moist sandy roadbanks, fields, and disturbed, open usually

piney woods, in the coastal plain from eastern North Carolina south to

northern Florida and west into eastern Texas.

Type locality: U. S A. MISSISSIPPI. FORRESTCO.: Interstate 56 cross-

ing of Leaf River, n. of Hattiesburg. li. Krai 27S5S. Ilololype al US.

F. dccipiens appears to represent an intermediate morphology between F.

dichoioma and F, annua. It is so evidently a weed, and is so often in as-

sociation with other woody and introduced Fimbristulis (i.e. F. miliacea, F.

tomentosa) that 1 have long worried over how to treat it. Undoubtedly a

search through Old World collodion;; would result in turning up examples.

It is possible that i have annotated South American or Central American

specimens of it as F. annua, for it is extremely difficult for me to dis-

tinguish my own processed collections of /'. dccipiens from F. annua.

Yet, though photographs or herbarium specimens of this plant would be

a different matter in the field when one sees mixed populations of the

three. It may be distinguished from F. annua by its harder, broader and

more spreading, loaves, its more rigid scapes, and In the almost umbonatc

appearance of the akene. It may be quickly distinguished from F. dichoioma

on the basis of its usually fewer-flowered and broader inflorescence, the

primary rays of which are spreading;, often relieved, and by the different

' pubescence of its leaf and sheath margins. While tubercles do

akene, they are usually larger and fewer than those forming

tuples of /' annua, and they are only to he found distallv

along the swollen edges of the fruit. Rosettes of this entity are hardly dis-

tinguishable from those of F. dichoioma save for the very pilose mem-
branous sheath margins. Yet, in spite of the hard character of the leaves

and plant bases, and the seemingly perennial appearance of the mature

plants, F. dccipiens lives for but one year.

Chromosome counts of /•'. (lecij)iens have thus far shown haploid comple-

ments al hut ill This distinguishes it on a cytological basis from F. annua

which has If), and from examples of F. dicliotoma that have a diffuse in-

which also have 15. A form of F. dichoUnua having 10 haploid

es is distinguishable mmphnlumcdK even in the herbarium in

inflorescence is made up of dense fascicles of r\ mules, while Iliad



39. FIMBRISTYLIS ANNUA(All.) R. & S., Syst. 2: 95. 1817.

Scirpiis annuus All.. Fl. Pod. 2: 277. 1785.

Fimbristylis serratulum Vahl, Enum. 2: 285. 1805.

Fimbristylis hirtellum Vahl, Enum. 2: 286. 1805.

Fihihnsii'iis la turn Vahl, Enum. 2: 292. 1805.

Scirpus baldwinianus Schultes in R. & S., Syst. Veg. Mant. 2: 85. 1824.

Sen pus sulcatum Ell , Bot S C. & Ga. 1: 86. 1816. Not S. sulcatus Petit-

Thouars, 1811.

Scirpus eMiottii Spreng.. Syst, 1'; 28. 1827.

Fimbristylis verrucosa Presl, Rcl. Haenk. 1: 190. 1828.

Fimbristylis baldwiniana Torr., Ann. Lye. N. Y. 3: 344. 1836.

Scirpus depanperatus Vluhl.: Kuntli, Enum. PI. 2: 233., as syn 1837.

Fimbristylis alamosana Femald, Proc. Am. Acad, 36: 491. 1901.

Fimbristylis holwayana Fernald, Proc. Am. Acad. 36: 492. 1901.

i.nbn hjli! datUnqtoniana Pennell, Bartonia 15: 30. 1933.

Fnnhnstijlis dichotoma f. annua (All.) Ohwi, Jour. Jap. Bot. 14: 477.

1938.

Fimbristylis diphylla var. tomentosa Barros, Anal. Mus. Argent. Ci. Nat.

41: 328. 1945.

Fimbristylis arcnicola Wiggins. Contr. Dudley Herb. 4: 15. 1950.

Caespitos, decumbent, ascending or erect, annual, to 5 dm. tall (usually

much lower). Lcav. f •-mi :.ni» .is 'mi-, :<> nearly the length of the mature

culms, the blades usually narrowly linear glabrous to tomentose, 1-2 (-4)

mm. wide, the backs with several prominent raised nerves the margin

often pale, cartilaginous u v dl\ cili.m i mi Ik In Iuok moeili or

pubescent, with a wide, subscniious m ugin tins unooth or pubescent, pale

brown, and toward its apex filiate and truncate or acute. Lingule present

as a horizontal line ( i hoit luie Scam I, to < r id i ,i endum or < i >c

subterete basalh, II ul ned oi ubterete ib vt it junture with inflorescence.

Longest involueral Iikki snnil.n ic len\es m lis w Kit li aid indument, shorter

or longer than the inflorescence, the sheathing base smooth or hirsute. Spike-

lets lance-ovoid or oblong, 3-8 mm. long, acute, greenish, tan, brown, to a

dark reddish-brown, in a few to mam spikeleted on simple or compound

umbellate systems of cymes t pikelet; solitary m depauperate specimens).

Fertile bracts broadly oblong to ovate, the apex acute to obtuse, the margin

entire, the surface smooth. Hi m Inl p lei el oin exeurrent Anthers

one or rarely two, about 1 mm. long. Style 2-branched, flattened, the edges

tunbiiife l.oin 'lie base tc Hi In inches oi enter ha ,dl\ Akcne lenticular

obovoid or obovoid and quite annul about 1 mm long', apiculate white to

brownish, often iridescent, striate -reticulate, the cells rectangular, shallowly

concave, horizontal -inaaged in fioin 5 <<, 12 loneite lin.d rows per side, the

longitudinal ribs more consph mars than the horizontal. Surface of akene

often verrucose, the warts forming either along the longitudinal ribs or
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hemispheres.

Type locality: Italy (Piedmont). Holotype at TO has been examined. It

is a temptation to follow the lead of several other cyperologists and to treat

this entity as part of F. dicfiotoma, especially in that it is difficult (if not

impossible) to distinguish behvoeen herbarium specimens of extremes of

both. However, as the name Allium selected indicales, tins is strictly an

annual plant; characteristically it is smaller or at least more slender in

habit. F. dichuioma is a perennial, usually coarser, plant.

A very large number of forms of the species are to be found, many of

which have been designated species or varieties of other species, particularly

F. dichotoma. In my experience the commonest forms are as follows: (1) a

ri'lai w i-\} bill, ascending-leaved, pubescent, reddish-brown spikeleled form

with reticulate, non-verrueose akenes (see Krai numbers 7932, 15288, 18724,

27839, 21062, 22061, 22938, 25473, 25793, 258051), 25819a (see illustration 39b),

leaved, pale-spikeleted plant with reticulate-warty akenes (see numbers 251125.

25330, 25393, 254G3, 25667. 25,670, 25673, 27505. 27726 illustrated as 39a); (3)

a fairly tall, usually smoothish, ascending-leaved, chestnut-brown spike-

leted plant with reticulate smooth or warty akenes (see numbers 25522,

25600, 25630, 27616, 27627, 27611, 27680, 27753); (4) a low, usually smoothish,

ascending or spreading-leaved. reddish brown spikeleled plant with reticu-

late, smooth-or-warty akenes (see numbers 137 HO. 13912. 18633, 22002, 22062,

22193, 22374, 22436. 22601. 22684. 22697. 24593. 25965. 25977 A, 27157, 27850,

27S57). The first form most often has been identified as F. Uixa Vahl, or F.

hirtellum Vahl, or erroneously as F. tomentosa Vahl: it is a common weed

in central and South America, also the Orient. The second form has been

identified most often as F. bahlwhiiana Torr., but, collections of it from

southwestern United States and from Mexico (where it is locally abundant)

have also been identified as F. ahimosava Fernald. The third form was

named F. holuayana by Fernald (l.c) and is not uncommon in the foothills

of the Sierras of Mexico and Central America. The fourth form is wide-

spread in the New World tropics, in the eastern United States and in southern

Europe with isolated examples in the Orient; it is this form which is the

type of F. annua, but which in the United States has long been called F.

baldiciniana. An extreme of it, from the serpentine ban-ens of Pennsylvania

and Delaware (Virginia'.') was named /•'. <lariin<iloiiiava by Penned.

.Morphological intermediates between the above-mentioned forms do omn.
and when they do. such ma\ constitute very large, seemingly pure, popula-

tions. Fruit characters, so often reliable in distinguishing Fimbrisit/lis

species, are in such cases not constant enough to be useful and arc indeed

a reason for my treatment of all of the above sorts as one species. All forms

are also held together by an annual habit together with what is so far found

to be a consistent chromosome complement, nnmelw X equalling la.

The original area occupied In Iho species is open lo conjecture. It would
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appear that the greatest diversity of forms is in Austral Asia, and that at

least some of the forms have been introduced to North America by way of

rice culture. However the form wh eh incl ides the Allioni type actually be-
haves like a native over a good bit of its range in the United States. It is

to be found in such habitats a < >i i tnestone outcrops (i.e. the out-

crops of Alabama. • rgia) v« a as ( learim a I forest, edges of

brackish marshes, etc. as well as in weedj situatioi [1 is easy to see how
such authors as Fernald, Pennell, etc., would have considered it native. These
workers made much of the verrucose character of the fruit; however, speci-

mens of European Asian and utl merican ma sometimes show
development of some warts and therefore it is not the most reliable of

characters. Such a feature often varies rather widely within otherwise fairly

uniform populations.

40. FIMBRISTYLIS SQUARROSAVahl, Enum. 2: 289. 1805.

Isolejris hirta U.B.K., Nov. Gen. & Sp. 1: 224. 181(5.

Fimbristylis hirta (11 B K ) R. & S Sys1 Veg. 2: 99. 1817.

Pogonostylis squarrosus (Vahl) Bertol., Fl. Ital. 1: 313. 1834.

I u.il > i,,l, ,/.,m '
. t , i,i v., ht. i oni, Rot India 102. 1834.

Annual, caespitose, to 4 dm. tall. Leaves 1/2 as long to nearly as long as
the uilim the M,ir](., I n < ai Idihim rial flu hack i itlu i p (.nun nih i id

evenly nerved, the lower surface and marg n often hirtellous; sheaths soft,

hirtellous or puberulent, the m ,_niis '
, . .| s , ,, u<

| (
> entire or ciliate

toward the apex. Scapes slender, erect, about the width of the leaves, sub-
terete, u-omincntlj idged-ani groo\ oth Spike 'Is ellipsoidal or ob-
long, acute, 4-5 mm. long, few to main in open, umbellate or paniculate
cymes, usually the Infli i cence w th e is< ndi ig

|
i unary rays, these

several times the length of a sp:kelci and cither terminating in a single

spikelet or in a cymule of two or three spikelets. hence th.e inflorescence

usually longer than broad. Longest involucral bract linear-lanceolate, long-

attenuate or setaceous, slightly shorter m .omewlcn i.tnger than the in-

florescence. Fertile scales ovate, brown m <:re<siis!i brown, the backs
rounded or slightly keeled, the margins entire, the surface smooth or with
a scattering of short ascending hairs; midrib of fertile scale raised usually
deep green, well exserted beyond the scale as an attenuate, recurved, mucro.
Stamens solitary, the anther ca. 0.5 mm. long. Akene lenticular-obovoid,

slightly less than 1 mm. long, pale brown, smooth or reticulate. Style some-
what longer than the akene. >-;.,. I, «. il ii<,- ,.v, ,-.: j-.r.si'ly long-fimbriate

at th' bast nf n in ) ['nn<'( < it ,he umiritof ill > ikene mouth Iowa 1

the mid-point, then on eh find nate ab.n > Kmnrd the st>le branches.
A weed in tropical, humid situations, very common in the Old World and

in tropical Asia, seemingly rare in North America having been collected

only from Cuba, (C. Wright) and once on ballast at Camden, N.J. (C. F.

Type locality: South America. The typo specimen, obligingly sent from C,

shows good material of one plant plus a top from another. There is no
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problem in identification but the caption on the specimen is sketchy: "Fim-

bristylis squarrosum o collect Amer. Foci! tlt-clit Ortega."

According to Koyama (1961). Uiis small sedge is but a variant of Fimbri

stiflis c.-,' ,«, , 'I. i'l-i : ,ilil r.oth are diminutive, ehgulate, and have

similar akenes, infloi 'seoiui and .pikelet shapes. How
smoother, and lacks the elongate-recurved midrib cha

sqiKirrosa. E feel that these constitute specific rather than varietal dif-

ferences, hence am retaining the previous nomenclature. Only experimenta-

tion with the two entities can decide the mailer. For purposes of comparison

I have drawn typical examples ol both (sec- plates 40a. 40b).

41. FIMBiUSTYFIS VAIILII (Lam.) Link, Hort. Berol. 1: 287. 1827.

Scirpus vahlii Lam., 111. 1: 139. 1791.

Isolepis vahlii (Lam.) H.B.K., Gen. & Sp. 1: 221. 1816.

Fimhrislytis congesin Torr., Ann. Lye. N. Y. 3: 345. 1836.

h'imlinsiijlis nnccutii Steud., Syn. Cyp. 109. 1855.

Scirpus apus A. Gray, Proc. Am. Acad. 10: 78. 1874.

Fimbristylis apus (A. Gray) S. Wats., Bot. Calif. 2: 224. 1880.

Caespitose low annual, the culms to 1.5 dm tall (usually much lower).

Leaves 1/3 as lone, as the scape to equalling or exceeding it, the blades

linear-filiform, spreading recurved less than 1 mm. broad, somewhat in-

volute, the backs with e\ n il pio cut i i ed \ems often with small,

stiff, ascending hairs, the marm ,cunev, iui ihu keued .aid similarly hairy.

Leaf sheath broad, stramineous or pale brown, usually smooth or with a

scattering of small hairs, the margin scanous, entire, passing gradually into

the blade. Ligule absent. Scapes stiffly ascending, wiry, slightly broader

than the leaves, glabrous, many-ribbed, sebiereie. Spikelets lance-ovoid,

linear ellipsoidal or oblong, 0.5-1.0 cm. long, usually acute, pale greenish-

brown, 3-8 m a dense terminal In ei lie ibleude b\ several leaf-like

involucral bracts these ilw i\ s exceedm di« mi he nun and usually at

least the length of the basal leaves. Fertile bracts ovate-lanceolate or ob-

long-lanceolate, glabrous, stramineous oi pale green, the midrib conspicuous.

dark green, and pointed beyond the scale as a short, erect or slightly re-

curved, mucro. Stamen I, the anther less than 0.5 mm. long. Style 2-

branched, much longei I ian ih ukem ubiei '!e lh base swollen, the sur-

face smooth, or papillate from about the midpoint to the point of branching.

Akenc obovoid, tumid, 0.5-0.7 mm. lone, pale, sometimes slightly iridescent,

leheiilali the m< uul i cci a ngu la t cell iirmrrd horizontally in 5-7

vertical rows on a side.

Fine sands, silts oi < I i\ u u IF iIIumuI oi h< i li i it nations, often on

areas of disturbed bottomland. South Carolina south to northern Florida,

west tc I'e ills red lo iliti ; i i ml, >\A lati (I ntm k> 111 ii h i Ui

souri, Arkansas, Oklahoma and Kansas): m the western United States,

California and Arizona >u ico uid into ( .mud America beyond the range

of this study
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Type: "Habitat in America meridionali, nee in Hispania" (Vahl, Enum.
2: 263). Not seen by writer.

Fimbristylis vahlii together with the extremely rare P. perpuslUa Harper,

comprise the two most diminutive species of the genus in North America.

It is very much a weed, being most often found on fine textured, often

alluvial, soil such as would be recently exposed by receding water.

In Texas and Louisiana it is most often seen around farm ponds, artificial

ivers and streams, or borrow pits. It is most often in

rith such Fimbnsiifhs lis F aatumnahs F iiuliaco and F.

annua, but is found further west in the United States than any of these al-

though its occurrci it n-, (l . i
, t . i,,w.,| -'jK' ,, sporadic. Fruiting

plants may develop from seed n i l'< w weeks time, an indication that this

is a species extremeh efjkicnt m getting the most out of the sort of tem-

porary habitat it occupies.

42. FIMBRISTYLIS PERPUSILLA Harper in Small, Fl. SE. U. S. 188. 1903.

Solitary or tufted, low glabrous annual, the culms to 8 cm. tall (usually

lower). Leaves from 1/3 the len- I. ..f ihc '-ape to equalling or exceeding

it, the blades linear-filiform, less than I mm. broad, spreading involute, the

backs with 3, prominently raised inns i
•. margin composed of similar,

ciliate-scabrid, veins; sheath much broader, with an entire, broad, scarious

margin, this comer mug Hith the Made ,v an a( nt< angle. Ligule absent.

Scapes stiffly ascending, wiry, slightly broader than the leaf blades, many-

ribbed, flattened to subterete. Spikelets ovoid to subglobose, 2-4 mm. long,

greenish-brown, blunt, in a simple to compound panicle of cymules this

subtended by several, leaflike involucral bracts, the longest exceeding the

inflorescence. Fertile bracts lanceolate or oblong, thin and stramineous,

save to. r i pmrnmeiit Moid greeni h mid.ib ih exserteH an Horn d

ascending to somewhat recurved cusp. Stamens 1, the anthers 0.2 mm. long.

Style 2-branched, about the length of the akene or slightly longer, subterete,

the base not swollen, the surface smooth. Akene oblong, slightly curvate,

terete, 0.4-0.6 mm. I. ,.<j , I. ,.,..-,. * i i
.-.,,)< iridescent tints, finely reticu-

late, the reticule made up of about 12 vertical rows of many narrowly rec-

tangular slightly concave horizontal cells, the longitudinal lines more promi-

nent than the horizontal

Alluvium of borders of pineland ponds S i a id Seminole counties

Georgia.

Type: U. S. A. GEORGIA. SUMTERCO.: prostrate on muddy bottom of

exsiccated pine barren pond near Leslie. R. M. Harper 1729. Holotype at

NY, examined by writer.

Taxonomically, llii peci< on Id M cc-nfii ed in northern America only

with F. vahlii, but differs from it in its more open inflorescence and in its

narrower, banana-shaped, fruit. It bears a striking resemblance to the

Asian F. dipsacea, differing from it only in its more ascending-tipped fertile

scales and in the lack of bladder-like projections of pericarp (see figure 42B).

One can see from a comparison of specimens of the two that they are un-



uoublodb very closely rel

plant .urography this may
F. pcrpusilla is a distinct j

; shnniloiu Debenux and

As might be inferred from the staleinent of range given above, F. pcr-

pusilla is the rarest North American Fimbrishilis, being known only from

two localities in Georgia. It is quite diminutive, hence has probably been

dental. Whilst looking for Xyris in southwestern Georgia I came across a

virtual "fuzz" of small sedge carpeting the di\ in.y margins of a small pine-

land pond (Georgia. Seminole Co.: 1.5 mi. c. Donnldsonville: sand\ da.\

of cypress-pond pine flatuoods; muck\ pond margin. (12 Aug. 1902, R. Krai

15486). It is so unlike am other North American Fimhristijlis in appearance

herbarium at F. S. U. I discovered the odd "banana" shaped akenes that

could only be the fruit of /•'. pcrpusilla. According to Small (1933) the plant

had been known only from the type locality. Harper, discoverer and namer

of the species, had also described it as carpeting a pineland pond bank. This

was in 1903, and as 1 understand it subsequent visits to the same habitat in

later years were all unproductive. Dr. Coding returned to the Seminole

County locality a year later to find but a few plants; my own visits during

iolliivi in;: \ ear's ha v a been U> nc; a\ ad.

It is noteworthy that F. pcrpusilla can develop in such numbers on a par-

ticular year, yet vulnalh disappeai the next. It would seem that the sporadic

appearance of this species must have to be based ea an inherent capacity for

long periods of dormancy. Conditions for its germination must involve first

a fine textured subsl ralmti such as would lie exposed by retreating silty

water, and secondh thai this neither lie dried out nor on the other hand

covered by advancing water during the time of establishment al the seed

lings. In the Coastal Plain, which has frequent summer rains, these con-

ditions are seldom met.

43. FHYIBRISTYUS SPATI1ACEA Roth. Nov. PL Sp. 24. 1821.

Stirpus (jlouicralus Ret/., Obs. 4: 11. 178(5. Not ,S\ uUnucranis I.. 1753.

Scirpus obtusijolius Vahl. Enum, 2: 275. 1805.

Fimhristijlis obtusifolia (Vahl) Kunth. Enum. PI. 2: 240. 1837.

Fimbrislijlis sinlcnisii Boeck.. Rot. Jahrb. 7: 270. 1886.

b'inihnstijlis uloiucrata (Ketx.) Urban. Symb. Ant. 2: 100. 1900. Not F.

glomerata Nees, 1834.

Fiinbristiilis mclanospora Fernald, Droc. Am. Acad. 30: 491. 1901.

Solitary or tufted, hard-based, glabrous perennial to 5 (rarely 7) dm. tall

with stiffly spreading leaves and rigidly erect or ascending culms, the

culms bases sheathed by dark, stiff, remnants of old leaf bases. Leaves

firm, thick, about hall as long as the scapes or e\en shorter, the blades



linear, 1-4 mm. broad, sproadhio m !vc!ir\i'il. ilat 1o somewnat involute,

gray-green, the nerves of the back raised, often one particularly prominent

and giving a double-edged appearance to one margin, the margin itself dis-

tanth catarid Indie i pd broad ihul tl pin pi! teen but i in

to dark brown, with a broad, thin, usnalh em.ie mni-m tin. al-ii' >.l\ <->n

verging to the blade. Ligule absent. Scapes stiff, usually erect, subterete,

the ridges several and fairly prominent. Longest involucral bract shorter

Uian the infloi osoonco. Spikelets ovoid, 2-3 nun long, a< ute to blunt, greenish,

brown, or yellow-brown, very many in a dense, often hemisphaerical. usually

head-like, sometimes open aggregation oi subsessile to pedunculate cymules.

Fertile scales ovate, slightly keeled, entire, obtuse to emarginate, stramine-

ous to brown save for a broad scarious margin and a thicker, usually paler,

zone of midrib, this not excurrent. Stamens usually 1, anthers ca. 0.3 mm.

long. Style 2-branched, (the branches longer than the base) somewhat

2-edged, not fimbriate. Akene about 1 mm. lone, obovoid. usually tumid,

rarely obscurely angled in cross section, the surface pale brown, brown or

yen dark brown (almost blackish), eancellate or distinctly or indistinctly

in addition ofbn wmhk 1k<I K-mt not persisting on

Moist to rather dry. brackish sands oi eslua.inc deposits coastal dunes

beaches, edges of bra< kisli nun lies in Lh< ' nite I Si it onh in p< nin u) u

Florida and the Keys, in North America throughout the Caribbean and along

both the Atlantic and l'aeifh hoie I 'In .ntinent from northern Mexico

south. Found in both Old and New World tropics.

Type locality: India. Type not examined by this writer.

This species, with its thick, rigidly spreading rosette of leaves, its thick

stiff scapes terminating in dense clusters of small spikelets the scales of

which have broad, stauoiis mat gms is so inihk« am other North American

species that no great problem in identification exists. However, F. spathacea

is treated by Koyama (1964) as F. cyvwsa R. Br., a plant of the Pacific

island and Australasia. However, that plan! was des-nbed ( >
Wol oil R.own

as having 3 style branches, and the alamos ol specimens of F. cymosa I

have examined (admittedly few) show at least an obscurely trigonous de-

sign (see plate 43b). While in Cyperaceae tl

spathaccu appears to be a rather recent introduction into the United

. Tin i is no menli m of it in Small's Manual; some of the first col-

s of it from the U. S. wore made by Killip in the 1930's, these from

louthern Florida. However, now that it is here, it appears quickly to

•upying alkaline situations along beaches and road shoulders in penin-

Florida. Its spread further north may be controlled by temperature

t the plants have their heavi

months. This may be just as



44. FIMBRLSTYLIS argillicola Krai, sp. nov.

Perennis caespitosa usque 1 in. alia, cnlniis basi bulbosis cum folds i

terioribus squamiformibus. F>h,' pi >p, i i plant. mi I \i :\ aoquantia, lamii

anguste linearibus (ad 1 mm. latis) laovibus (marginibus ciliato-scabri.

exceptis). Spicuiae lancool o\ oideae vol eljipsoidcao castaleac vel brunnc
(vivo atratae). Aehaenia lent ieuiari-obovoidea vol obpyriformia ca.

Caespitose perennial, erect or ascending at most to 1 meter tall, the ba>
of the culms bulbous, the outer leaves of a clump scale-like. Leaves 1/3-5

the length of the plant, the blades narrowly linear (rarely exceeding 1 mm
involute, smoothish. pale green, the nerves of the lower surface numerc
and raised, the margin pale, tlhckened. upwardly ciliatc-scabrid, at \ei

toward the base and apex, sheathing portion of the leaf broad, smoo
stramineous to dark brown, thickened, but with a pale brown scario

margin, this entire, its apex passing into the blade at an acute angle. Ligi
of hairs absent. Scapes slender, little wider than loaves, multicosta
smooth, subterete below, somewhat flattened toward the apex. Longc

character to that of leaves. Spikelets lance-ovoid, or ellipsoidal, 0.7-1.2 c:

long, (1-) 3-5 (-7). all but the central one in an open umbellate system
ascending peduncles, easlaneous to dull brown. Fertile bracts broac
ovate, entire 1 smooth, or with a few short hairs apical ly around the midr:
the midrib itself paler, nthe, pah k c n di si j imiiK on this usually exsert
as a short cusp St; mens u.sualh > rat >l\ ' the mthers 1.5-2.0 mm. lor

apiculate, the filaments broad and flattened, but narrowing apically
point of attachment with anthers. Style 2-branched. flattened, fimbria
from at least its midpoint to the point of branching. Akene lentieular-obovoi

or obpyriform about 1.5 mm. long, a pale to deep brown, rather fine

scalariform-foveate or reticulate, the individual cells horizontally w
tangular, arranged in numerous, vertical lines; surface of akene usual
verrucose. Joint ol ak< ue shoit usualh peisistent on fruit.

Type: MEXICO. MICHOACAN. Just west of Puente Rio do Turundco,
of Tuxpan on heavy wet soil of boggy swale in relict prairie by highway ]

R. Krai 25509. Holotype at MICH.
Moist 1 brackish, heavy soils of original grass-

lands, Mexico, in the states of Cuerrero. Mexjeo. I). F., Jalisco, Michoacan,
Durango, Zacatecas, Aguascalientes. I'ucbla. Cuanajuato. Particularly
abundant in the lake country of Jalisco.

This species has often been identified as F. pentnstuchya Boeck. the type
locality of which is in the state of Vera Cruz, a slate in which this plant does
not seem to occur. It differs from F. pcntaslachjia by its smoother foliage,

its darker coloured spikelets. and in the character of its old leaf bases
which is not fibrous-shreddy. F. pentastaclnja has much paler, reddish
brown spikelets, and is well marked by Ihe fibrous character of its old leaf

bases. While F. pentastachya is a plant of savanna development in oak or



oak-pine forest, F. aqriUicola is deimiteh a pl:uil of native grassland. The

former is a plant of rather loo • n^ini-H oils, while the latter grows on

heavy black gumbo-type clay.

The best growth of F. argillicola is on alkaline soils. In the lake country

around Guadalajara it is freqi i 1 u ocial on with brackish soil plants.

In the greenhouse it responds best to fine texture", alkaline or circumneutral,

potting medium. Flowering plants may be grown from seed in a few months.

As is the case with {hildgaurdia th« seedling juickh lc\ U>1 numbers ol

close-set and bulbous-based lateral offshoots. Flowering scapes usually do

not form until rosettes of such offshoots are well developed.

45. FIMBRISTYLIS PENTASTACHYABoeck., Flora 40: 36. 1857.

p u inial in I m b i ill tl < ul v 1 nlbou 1 a -I ol t > n i i >ll

tuf 'isi ii ,
,- ii. .i ii- -ted in a fibrous ramentum of old leaf

bases. Leaves 1/2-3/4 the length of the mature scapes spreading-recurved,

lax, the blades hi n, II • mewl lute with several piominent

ribs co the lacks and luo nargmnl fib.- the margins ablate, particularly

toward the apex and base of the blade, with pale, stout and rather long,

ascending or upward i\ nppressed, tin-homes ih< uppci and lower surfaces

similarly pubescent toward the base of the blade; sheaths broad at the base,

the old sheaths becoming fibrous, a deep reddish-brown, the margins sub-

scarious pi be scent on the »
I

im) I p i i idmlh or abruptly to

tin. 1,1 irr. opioush pnl.t ut iihp.ii ped trichomes. Ligule not

evident. Scapes aboi t the width of the leal black i hei h s subt rct< and

multicarinate bclo* i» an mho 1 .md „m^ Lot doi'i ned distally, smooth.

Longest bract of the inflorescence similar in texture and indument to

leaves, somewhat shorter than to longer than the inflorescence. Mature

spikes ovoid to ellipsoidal, acute, ca. 1 cm. long, 3-7 (usually 5), all but the

central ones pedunculate in open simple umbell-like cymes, the individual

peduncles ascending, t
smooth, reddish-

s edge and a paler oi sometimes greemsn

midrib, rounded or obtusely angled, the margin entire or ciliate apically.

Midrib of 5, often conspicuous, close-set nerves thi exserted as a short

inucro on the lower scales, otherwise included. Stamens 3, anthers about 3

mm. long. Styles 2-branched, the edges fimbriate above the mid-point and

to the bases of the style branches. Akene lenticular-obovoid, 1.5-2.0 mm.

Ion; brown rattier flat to omewhat tumid the mi reticulate, the cells

broadly or narrowly rectangula] horizontal, in several longitudinal lines,

the surface irregularly dotted wilh pale, dome-like or irregularly shaped

Red, sandy-clay soils of pine or oak-pine savannas, lower elevations in both

he Sierra Madre Oiumu.iI and Oc< idental ol Mexico in the states of Guer-

rero, Jalisco, Michoacan, Oaxaca, Veracruz.

Type locality: Veracruz, Mexico ("ex hb. Schultzii Bip."). The identifi-

cation of F. pentastachya has to be based upon the type description rendered

jy O. Boeckeler (1860) in that the actual specimen (or specimens) was de-



C. A. Purpus 2405; at US.

This Fimbristjilis is not infrequent in the Mexican mountains, particularly
in burned-over areas or savanna formations. It appears to be closest to F.
puberula (Michx.) Vahl. but has very different fruit which is obpyriform.
usually tumid, and which is papillose-tubcrculatc, a feature not known for
that wide-spread United States species. I have as yet been unable to get
living material into the United States and have seen the plants only in the
vegetative condition.

The name F. pciitasldchiju has been applied to another species of the
Mexican high plateau; this latter grows only in the grasslands, often in

fairly brackish situations, and is distinguished In its smoother foliage, its

very dark (sometime .,1,,,, i |.|.„ kish) spikelets, and its tendency to form
large tufts of bulbous-based culms. This latter species has been assigned the
name F. argillicola. after Ihe heav\ clay earths of its habitat,

-hi. FIMBRISTYUS pallidula Krai, sp. nov.

Perennis dense caespitosa usque 1 m. alta (plerumque humilior), Glumae
fertiles lato-ovalae integrae glabrae flavescentes ad pallido-brunneae juxta
costam pallidiores. Achaenia lenticulari-obovoidea ca. 1.5 mm. longa pallido-

Densely caespitose, glabrous, perennial to 1 meter tall (usually lower),
the culm bases invested by long, castaneous, leaf bases, the plant base
deeply set in Ihe substrate, heaves from 1/3 the length of the scapes to
nearly equalling them, gray-green, the blades linear, about 1 mm. broad
fleshy, involute, the backs not prominently nerved, the margins somewhat
thickened and ciliate-scabrid at least toward the sheath and tip; sheaths
broad, glabrous, aging to dark brown, with a scarious. often broad margin,
this rounded or forming an acute angle with the blade, its margin usually
ciliate at this point. Ligule absent or incomplete. Scape slender, somewhat
broader than the leaf blades rather rigid, somewhat channelled, subterete
throughout, or slightly compressed upwardly toward the inflorescence.
Spikelets ellipsoidal or lance-ovoid, a pale brown, 5-8 mm. long, acute, few
to many on ascending, flattened branches, in ;i compound panicle of cymules.
Longest bract of the involucre somewhat shorter than to much exceeding
the inflorescence, the blade somewhat flatter than that of the leaves. Fertile
scales broadly ovate, entire, glabrous, flavescent to pale brown, the region
of the midrib even paler, the midrib exserted as a short cusp. Stamens 3,

the anthers ca. 2 mm. long. Style ^-branched, flattened from the base to

anching, the edges c

style to point . obpyriform, about



Edges of salt marshes or brackish situations slightly inland, the Pacific

coast of Mexico in the states of Sinaloa, Jalisco, Oaxaca, Chiipas.

Type: MEXICO. OAXACA. garbage dump of Salina Cruz, R. Krai 25312.

Holotype at MICH.

This species is in the same complex as F caslanea and F. spadicea. It

too is densely caespitose. with slender, hard, narrow leaf blades whose bases

are usually castaneous: like those species, it also frequents brackish habi-

tats. However, it is a consistently lowei planl with .insistently smaller,

paler spikelets. The pale character of the foliage is also in contrast. T know

of no instances of F casHwm a'occ ilm I'.i.-ific coast of Mexico, nor are

there many example »i . ;padicca from thai coast lint The chromosome

complement of the three is the same, namely N equalling 10.

47. FIMBRISTYLIS SPADICEA (L.) Vahl. Kiuim. 2: 294. 1805.

Scirpus spadiceus L, Sp. PI. 51. 1753.

Scirpus doviingcmis Pers.. Syn. PL 1: 67. 1805.

FimbrisUilis spraosa Rhode: Spreng., Pug. 1: 5. 1813.

Fimhrtsttjiis spadicea f <ioniiii<icvsis (Pers.) Kuekenth., Report. Sp. Nov.

23: 196. 1926.

Densely caespitose perennial, often to 2m. tall, the bases castaneous,

deep-set in substratum ilie outm leave <>( i iuIl often persistent as scales.

Leaves 1/3 to 2/3 the length of the plant ih «
I lade n n db \ v> narnmh

linear (rarely to 2 mm.) ascending involute, (at least toward base), smooth-

ish, thick, the marginal nerves ciliate-scabrid with stout-based hairs.

Sheathing portion of the leaf broad, smooth, a deep and lustrous brown,

and with a paler brown or reddish-brown, thin margin, which is entire save

for the truncate-ciliate apex. Ligule of hairs absent or incomplete (usually

there is a sharp change in colour on the upper surface at the level of the

collar). Scapes slender, wand-like, as wide as the blades or somewhat

wider, terete toward the base of the plant, subterete or oval in the cross

section just below the inflorescence. Spikelets narrowly elliptical, lance-

ovoid, or oblong, about 1-1.5 cm. long (in older spikelets much longer lengths

are attained, but that part of the rachis beaiimj a ah- i cumins of ibout

the same length) castaneous to pale reddish brown, in an open or somewhat

contracted paniculate system of cymes. Longest br.u't oi the unolucre with

a flat blade sometimes equalling the inflorescence but very often exceeding

it. Fertile bracts broadly ovate smooth, castaneous, brown or reddish-brown

save for the pale areas along the nudiib Hit- .iprx obtuse the margin pale,

entii and ib-s( riou vein oi (he mi< portion of the scale hardly dis-

tinguishable from the other veins, but excurreiit as a short macro. Stamens

2 or 3, the anthers about 2 mm long. St\le ' burnt lie 1 ilaUeueP, limbuaie

from the base to the point of branching ' ^ "i lenticular-obovoid, or obpyri-

form 1,5-2.0 mm. long, a pale to deep brown, scalariform foveate or reticu-

late, the individual depressions almost isodiametric or horizontally rec-

tangular, usualh at ranged in line \erti a( lines. Base of akenc jointed to

spikelet by means of a short joint, this usually breaking off with the fruit.



Type locality: J;imaic;i "In Jamaicae fluviis." Based on figure in Sloane,

Hist. Jam. pi. 76.

In North America confined to the coastal marshes of the Caribbean Is-

lands and Mexico. A common salt-marsh sedge along the Atlantic in both
Central and South America.

I treat this species as distinct from F. castanea (Michx.) Vahl in that it

usually has narrower spikelets in more diffuse inflorescence together with
a more robust habit. Admittedly the two entities arc quite similar in many
respects and it is therefore a strong temptation to treat them as conspecific.

However, my mind was changed as a result of a trip to Mexico via the gulf

coast of Texas. The plants of the Texas coast are not much different than
those of the coasts of the other Gulf and Atlantic stales. In the state of

Tamaulipas, Mexico, plants of vastly different appearance are to be seen
along the coast in similar habitat to that occupied by F. castanea in the

U. S. These are, on the average, much taller, with a more reddish quality

to the living spikelets and with much narrower (often smaller) spikelets in

much larger and me,, diffuse inl'lon eence I'lu ort o! plant is continuous
along the Atlantic const of Mexico until one readies the Yucatan peninsula,
where (at the tip of Yucatan) stands of the "castanea" type again ap-

pear. Both types cohabit coastal areas of the Bahamas and of Cuba. I

am faced with the sort of situation that is clear in the field, yet hard to

demonstrate on the basis of herbarium specimens. As Svenson has stated,

all the "spadicea" complex have very similar akenes (this complex in-

cludes taxa here treated as F. caroliniana, F. puberula. F. castanea, F.

nmuuensis, F. tlwrnndis in addition to F. spadicea).

•- M\li;i;iST\ PIS CASTANEA(Michx.) Vahl, Enum. 2: 292. 1X05.

Scirpns casiaaciis Michx., Fl. Bor.-Am. 1: 31. 1803.

Fimbristylis cylindricum Vahl, Enum. 2: 293. 1805.

Fimhnstylis spadicea (L.) Vahl var. caslmwa (Michx.) A Cray, Man. cd.

5. 566. 1867.

Densely caespitose perennial to 1.5 (-2.0) m. tall, the bases of the plant
castaneous, deep set in substratum, the outer leaves of a tuft and the older
leaves persistent as imbricated scales. Leaves from 1/3 the length of the
culms to nearly as long, the blades usually very narrowly linear (rarely
to 2 or 3 mm. broad), ascending, thick (often semicircular in cross section),

most frequently involute, smooth, particularly toward the base, the nerves
on the back numerous and indistinct, but the marginal nerve or nerves
ciliatc scabrid with ascending, stout-based, hairs, sheathing portion of the
loaf broad, (broadening gradually (award the base) a pale brown, dark
brown or very deep lustrous reddish-brown, thick and rigid, the margin

ate apex. Ligule of hairs either absent or incomplete, but a colour change
evident on the upper surface of the leaf at the collar. Scapes slender, wand-
like, as wide as the blades or somewhat wider, many-ribbed, terete toward
the base of the plant, sublerete. oval, or elliptical m the cross section up-



wardly. Longest bract of the involucre usually shorter than the inflorescence

or about the length of the inflorescence (rarely longer), the blade somewhat

flattened, ciliate-scabrid. Spikelets usually ovoid or lance-ovoid, very rarely

cylindrical, 0.5-1.0 cm. lonu rare! Longei he n un nes usually pale to

dark brown, dull, in a dense to open ascending or spreading umbellate com-

pound system of cyme Fertil brad broadly ovat< niooth brown usualla

dull, the margin entire or becoming erose with age, the apex rounded; veins

of the mid-portion of the scale obscure, oi visible as faint pale lines, these,

converging apically to form a short mucro. Stamens 2 or 3, the anthers

about 2 mm. long. Style 2-branched, flattened, fimbriate from the base to the

point of branching. Akene lenticular-obovoid or obpyriform, 1.5-2.0 mm.

long, reddish-brown or dark brown, often lustrous, scalariforin-foveatc or

reticulate, the individual cells almost isodiametric or horizontally rec-

tangular, usually arranged in numerous, fine, vertical rows.

Type locality: "Florida." (Herbarium Richard, at P).

Moist sands or muck of coastal marshes, duneswales or estuary banks

(rarely alkaline situations inland), Long Island south along the Atlantic

coast into the Florida Keys, and along the Gulf Coast south and west into

Mexico (Tamaulipas); Yucatan peninsula, tin lahamas; Cuba.

Fimbristyli castanea is nv; ibly found in brackish marsh and, save

i n the state of Floi ida eems m ver to be found far from the existing sea-

coast. Along the Atlantic coast in the southeastern and Gulf United States

it may be found in proximity to two other perennial species, F. caroliniana

and F. puberula. It may be distinguished from both by being caespitose

rather than rhizomatous (F. caroliniana produces slender rhizomes while

F. puberula produces thick, knotty rhizomes or more rarely slender

rhizomes in addition) l

i i iKo io b< lis1in»iusheJ m Ihe basis of habitat,

being a true denizen of brackish marsh while F caroliniana is usually in

drier or less alkaline situations and F. puberula in turn frequents more

aeid habitats inland Veasionalh wh i< Hi u 1 i b 'en much mechanical

disturbance of coastal areas where the habitats of all three are contiguous,

one may find all three growing together on the freshly disturbed surface.

F. cnslanea and F. spadicea overlap in the Bahamas, Cuba and parts of

Mexico. However, as fine as the differences are which (in my opinion) dis-

tinguish the two, these differences appear to hold (see discussion under F.

spadicea).

49A. FIMBRISTYLIS PUBERULA(Michx.) Vahl var. PUBERULA, Enum.

2: 292. 1805.

Scirpus pubcridus Michx., Fl. Bor. Am. 1: 31. 1803.

Isolepis drummondii Torr. & Hook.: Torr., Ann. Lye. N. Y. 3: 350. 1836.

Fimbristijlis drummondii {Tori-, & Hook) lioeek.. Flora 41: fi()3. 183fi.

Fimbrislijlis anomala Boock I lora 13 »42 1800

Fimbristylis multistrkita Boeck., Flora 43: 1860.

Fimbristijlis spadicea (L.) Vahl var. puberula (Michx.) Chapm., Fl.

S. US. 522. 1860.



I-i))ihnsl!)lis imbcrula var. drinnvunuUi (Tow. & Hook.) Ward, Castanea

Perennial, (lie culms .solitary or in small tufts, to 1 m. tall, the culm bases
iften hard, knotty, jointed together into short, thick rhizomes on which the

shreddy remnants (in a few populations of

and Ga. having some slender, pale rhizomes). Leaves from 1/3
nearly equalling the culms, the blades narrowly linear, usually
least toward the base, about 1 mm. wide, the backs with several
es, smooth to variously pubescent, the upper surface smooth or

,
cartilaginous, ciliate-scabrid (this

<e and apex). Sheaths hard, thick,
fibrous, a pale to dark brown, the margin broad, scarious, entire save for
long cihatc at apex. bigule inconspicuous, incomplete, or absent. Longest
bract of inflorescence erect, the blade flattened, usually much surpassed
by the inflorescence. Spikelets lance ovoid to ovoid or ellipsoidal, from
0.5-1.0 cm. long, reddish-brown, in a usually few-flowered, compact to open
system of pedunculate cymules, or a simple umbel-like cyme. Fertile scales
ovate, to obovate or even reniform, reddish-brown, dull-brown or flavescent,

what lacerate, the nerves inconspicuous, llavescent to pale brown or some-
times the central ones slightly raised, greenish and slightly excurrent as a
short macro: outer surface of at least the lower scales puberulent at least
toward the apex. Stamens 3. anthers 2.0-2.5 mm. long. Style 2-branched,
flattened the edges usually fimbriate from about the mid-point to the base
of the style branches. Akene lenticular-obovoid, about 1 mm. long, rather
flat to somewhat tumid, sometimes umbonate. flavescent to dark brown, the
surface distinctly to faintly reticulate, the cells rectangular, usually ar-

ranged in several longitudinal lines (11-20 on a face) in a few cases with
very many longitudinal lines with the cells isodiametric, the longitudinal
lines prominently to slightly raised.

Sands, sandy peats, or clays of savannas, open pinolands. upper edges of
grass-sedge bogs, meadows, and prairies, throughout the Atlantic and Gulf
coastal plain from Long Island south into peninsular Florida and west in
Texas nearly to the Mexican border; scattered from the central Piedmont to
its southwestern edge; scattered in the interior highlands and of frequent
occurrence in the moist meadows and prairies of the central lowlands, par-
ticularly along the Great bakes on the Pleistocene shores and west into the
tall and mid-grass prairies of Texas, Oklahoma, Kansas, and Nebraska.
Canada ("Lambton Co.: Squirrel Island, one of delta islands of St. Clair
Liver, near Lake St. Clair, C. K. Dodge, 20 .Tun 1904").

Type locality: Georgia and Carolina. Two specimens of the Michaux
material, obligingly lent me by Dr. A. Lourteig at P, and both identified
as "Scirpus puberulus" are interesting in that they show the range of foliar
vesture, one having dense puberulence of the leaves and scape, the other
being smooth-leaved and scaped. However both are distinguishable from F.



49B. FIMBRISTYLIS PUBERULA (Michx.) Vahl. var. interior (Britton)

Krai, comb, now
Fimbristylis interior Britton, in Britt. & Brown, 111. Fl. cd. 2. 1: 320.

1913.

As the species bin pi mi bast lc, bulbous, and producing dense clusters

of short, slender, tui'-iod pale reddiCi I iouh ihi-omo Kohagc pale green,

sometimes appearing glaucous, the blade margins distantly to approximately

Ciliate-scabrid. Ligtilo inconspicuous oi present as a narrow line of short,

ascending hairs. Longest involucral bracl usually longei than the inflore;

come Spikelets ovoid cylindrical oi ellipsoidal (l
c

< I (' cm long, stramine-

ous to reddish-brown, the backs of the scales usually smooth, the central

nerve of at least the lower scales excurrent as a definite terete mucro.

Akene with several prommeiu to taihei obscure longitudinal ridges, these

interconnected with linei horizontal lines, hence the surface made up of

longitudinal rows of roughly idodiametric. shallowly concave cells.

Sand} sloughs in prairie and alon ma.joi rivei \ lem prairie province. 1-

particularly in western Kansas and Mebraska, but extending south into

western Texas and southwest into Arizona.

Type locality: Colorado. Logan Co.: Stalling, (.'. E. Osterhout, 13 Aug
1896 (NY).

Fimbristylis puhvnibi is perhaps the most widespread species of the

genus in Noilh \inciin It is loimd m piauu ,u lies of lh< plain' counlis

as well as m acid sandy oak or pine barrens oi the forested easl. It is not

imiisuul in lerotuiKil gia sodac lormation ib nt inch lakeshores. It

particularly abound., in the Umei sand;\ ( l'leistocene) terraces of the At-

lantic and Gulf co r (a) plain,. < pe<mll\ m puu lUtnoods and savannas,

where ns iln< l en \ i In « me "i\ c il aim id\ antage in such fire-c

The central morphology of the species is actually a smoothish. type lack-

ing slender rhizomes which is widely distributed through the central prairie

provinces of the U. S. A. or in savannas eastward. However, several other

forms appear in the coa tal plain oni > ircmoh lil'l'ieult to di linguish

from F. carolinimiu. A field appraisal reveals the following sorts: (1.) a

pubei ul "lit MilU.ii based forn »( mid pinelanc bo' mi varma which

is the same as one of the LVIic i us p< imen; an \ hich is easily dis-

tinguished from the i.suahv glabrous-lea^ ed F ,
,-,,- ,,Ii,uumi (.sec my num-

bers 15272, 15437, 17912, 17924, 18001, 19312, 20488, 22951, 22970, 24109, 27107

27066, 27120, 27156. 27144 2 166 27/7.9): this form is most abundant in pen-

in ml u nd uoitheasleiii 1 uda but i luj-mnl no, I h into east i n Jorth

Carolina and west info southern \Iisv ippi (L) m otherwise similar, but

smooth-leaved form oi similat h, tut-it .^d which is often in mixed popula-

tions with no. 1; it is indistinguishable from populations horn the prairie

provinces of interior U S. A. (see numbers /7,S67. 17894. 17956, 18260, 18419,



18451, 18470, 19374. 20106. 20155. '20165. 201711. 21906. 22089. '22268, 22319, 23041,

24173, 21996, 22089, 2226S, 22319. 23011. 24173, 25795. 25822. 26872, 27114, etc.):

(3.) a frequently rhizomatous, smooth or hairy plant of areas near the eoa.st

in peninsular Florida, Ceorgia. North Carolina, and Virginia which appears

intermediate between F. earnlmimia and F pulwrula, (see numbers 15329,

1S359, 18369, 18400, 22861, 22909): such forms always occur in broad, only

slightly acid marshes su h ;is !hos< which d< \< Ion ,ilon>> the St. Johns River

in Brevard County or between the present east coast of Florida and the

acid pinelands that develop inland, in the lattei areas tSiere are almost in-

variably large populations el knotty-based F. puberula. In the former situ-

ations, usually in duneswales or at the upper edges of salt marshes, are

usually stands of robust F. caroliniami. The plants of the ecotonc, and which

I am designating at least in part as F. puberula are puberu/a-like in all

respects save that they produce slender rhizomes. All chromosome counts

of the robust, coastal forms of F. carol'niiaua (healed b\ Small as F. harpen)

have haploid chromosome complements of .'5(1; all counts of F. puberula

taken thus far show a haploid complement of 10 or less commonly 20. A
genetic connection between all throe sorts of populations is perhaps pos-

sible, perhaps through a failure at meiosis of puberula types (haploid of

10) to reduce their chromosome numbers and some of these fertilising or

being fertilised to form hexaploid F. earolinuma. A solution to this problem

remains to be worked out.

The western part of the range of F. puberula. beginning in western Tex-

as, eastern Nebraska and Kansas, is occupied by the variety interior (see

numbers 28872, 28879. 28923. 28927. 28955. 28963). The most striking char-

acteristic of this entity is its produelion of numerous, very slender, twisted

orangish rhizomes which arise from a base that is usually not thickened as

it is in F. puberula var. puberula. The loudest bract of the inflorescence of

these plants usually surpasses the inflorescence, and the scales of the

spikelets are smoothi h ISritlon <].< > rented ii as a species, but its great

resemblance to F. jiuberulu in all other respects than t

have led me to consider it a variety of that species. The vane

patric in Nebraska and Kansas and Texas, only F. puberula '

being found to the east of this longitude. However, it would s

variety puberula is usually through flowering by early summer
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MICROSPOROGENESISIN ABILDGAARDIA. 1. A. ovata (Krai 18128,

prophase 1). 2. A. ovata (Krai 27767, prophase 1). 3. A. mexicana (Krai 27695,

prophase 1). 4. A. mexicana (Krai 27685, metaphaso 1). 5. A. mexicana (Krai

27694, 3rd division).

MICROSPOROGENESISIN BULBOSTYLIS. 6. B. barbaia (Krai 28602,

metaphase 1). 7. B. barbaia (Krai 2S602. 3rd division). 8. B. barbata (Krai

27155, end of 2nd division). 9. B. pubescens (Krai 27509, prophase 1). 10. II.

pubescens (Krai 27504. end of 2nd division). 11. B. pubescens (Krai 27739. 3rd

division). 12. B. pubescens (Krai 27738, 3rd division). 13. B. pubescens (Krai

27738, prophase 1). 14. B. junckii (Krai 27643. 3rd division). 15. B. junckii

(Krai 27643, 3rd division). l(i. B. hirta (Krai 27553, prophase 2). 17. B. hirta

(Krai 27540, end of 2nd division). 18. B. hirta (Krai 27553, 3rd division). 19.

B. ivarei (Krai 27335, prophase 1). 20. B. ward (Krai 28751, prophase 1). 21.

B. ward (Krai 2237S, 3rd division). 22. B. stenophulla (Krai 23039, prophase

23. B. stenoplujlla (Krai 23039. 3rd division). 24. B irilobata (Krai 25329,

3rd division). 25. B. irilobata (Krai 27733. 3rd division). 2(i. B. vestita (Krai
27783, prophase 1). 27. B. jwnciformis (Krai 27778. 3rd division). 28. U junci

jormis (Krai 27796, prophase 1). 29. B. ciliatijoUa var. coarctata (Krai 27187.

prophase 1). 30. B. juncoides (Krai 27696. prophase 1).

MICROSPOROGENESISIN FIMBBISTYLIS. 31. F. complanala (Krai
25456, prophase 1). 32. F. complanata (Krai 25456, prophase 1). 33. F. com-
planala (Krai 27561, 3rd division). 34. F. complanata (Krai 27587, end of 3rd
division). 35. F. autumnalis (Krai 20798, end of 2nd division). 30. F. aulumnal-
is (Krai 27068, 3rd division). 37. F. miliacea (Krai 19320, end of 2nd division).

38. F. miliacea (Krai 19380, 3rd division). 39. F. schoenoides (Krai 23142. end
of 2nd division and 3rd division). 40. F. schoenoides (Krai 23142. end of 3rd
division). 41. F. schoenoides (Krai 18616, 3rd division). 42. F. tomentosa (Krai
20692, prophase 1). 43. F. perpusilta (from Godfrey collodion, Seminole Co..
Georgia). 44. F. vahlii (Krai 15910, 3 nuclei from end of 2nd division). 45. F.
vahlii (Krai 23228, prophase 1). 40. F. vahlii (Krai 29018, 3rd division). 47.

F. decipieus (Krai 27852, prophase 1). 48. F. decipiens (Krai 27846, 3rd divi-

sion). 49. /•'. decipiens (Krai 27846, late 3rd division). 50. F. dichotoma (Krai
27785, prophase 1). 51. F. dichotoma (Krai 18594, 2nd division). 52. F. dicho-
toma (Krai 27832, 3rd division). 53. F. dichotoma (Krai 27854, 3rd division).

54. F. dichotoma (Krai 20801. prophase 1). 55. F. spadicea (Krai 27805, 3rd
division). 50. F. spadicea (Krai 24993. 3rd division). 57. F. thermalis (Krai
25771, 3rd division). 58. F. therma'is (Krai 21591. prophase 1). 59. F. ther-
malis (Krai 21591, metaphase 1). 00. F. thermalis (Krai 21784, metaphase 2).

01. F. thermalis (Krai 21591, 3rd division). 02. F. castanea (Krai 22470, pro-
phase 1). 03. F. castanea (Kra! 22415, mcinphnse :>). 1,1 /'. castanea (Kra!
22559. prophase 1, and 3rd division). 05. F, pallidula (Krai 27501, prophase 1).

00. F. pallidula (Krai 27724, prophase 1). 07. F. pallidula (Krai 27495, 3rd
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27631, 3rd division). 70, /'. )>ubenil(i var. p»

71. F. puberula var. puberula (Krai 18329,
}

puberula (Krai 22089, end of 2nd division)

(Krai 27107, 3rd division). 74. F. puberula

(Krai 27471, 3rd division).

so 1). 72. F. puberula var.

F. puberula var. puberula

nterior (Krai i'MM. meta-

phase 1). 75. F. puberula vai interior (Km! 2X92) rti iivision) /fi / a«m«i

(Krai 27616, prophase 1). 77. F. rnmua {krui .'.' «i prophase 1) 7S . (ihhzki

(/{(a/ 22.'J<S2, 2nd division), 79. F. caroliniana x F. j>ubcnda'> (Krai 22920, 3rd

division). 80. F caroliniana x /•' pubeiula' (Krai > ")(>
} 5rd division). 81. F.

caroliniana x F. puberula'! (Krai 22SH1 . 3rd division). 82. F. caroliniana (Krai



*&

232H, 3rd division). 88. F.

Kroana (Krai 22868, 3rd di

i (K> (1 / -"WW. Inl (liMMcml. SI. /' ,,.,

/•'. caroliniana (Krai 27S06, 3rd division),

prophase 1). 87. F. caroliniana (Krai

i (Krai 22469. 3rd division). 89. F. caro-



from seed collected in Martin Co.. Florida in the winter of 1903; 3rd <

sion). 91. F. tomentosa (Krai 1X937, prophase 1). 92. F. tomentosa C

27853, 3rd division).
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Only names of accepted taxa are included below. Page numbers are for
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, .m....: ; 1'ioso marked with an asterisk*
are newh publi net Vame? of tnubn-Mi* ipecie id pai -nth ' re ib

briefly noted in text but not do- ribed m 1 <iail thou »
1 illustrated. Maps are

mdex< paratclj on page 208. Chromosome counl r< imi on
pages 64-69; captions for all chromosome figures are on pages 198-201.

Abildgaardia 70; mexicana* 71, 139; ovata* 72, 140

Bulbostylis 73; antillana 100, 6! in lata 91, 157; barbata 84, 148; cap-
illari 98, Li: ciliatifolia \ u 1I1 ifif ,!i 15 K.l * r. o in « 1 n II.

i'U 1 «a\i 1 87 1 .' iloei ) 1 S > 14.) func kn S, l
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formis 80, 143; juncoides 93, 160; nesiotica 84, 147; paradoxa 79, 141;
pauciflora 88 153 pubescen 'II 158 schaffneri H9 155 sepiacea S(i

151; setacea 86, 150; stenophvlla 85, 149; subaplnila 83, 146; tenuifolia

129, 192; perpusilla 125, 186; (polvtrichoides 114, 173,) puben
terior® 135,

'
'

'

Hn "

enoides 113,

]'.5 Hn \ai pulKMiil.i 133 146 quinqn ulaib II)') !.'<)
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thacea 126, 189; squarros;


